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PDO RA ke 


THE Forest Survey Makes Goop 


ple have guessed concerning the extent and 

rate of depletion of the American forests. 
During Colonial times and for many years there- 
after the forests of America were believed to be 
inexhaustible. About 1900 the best guess was 
that the forests of the country would be ex- 
hausted thirty years hence, and that the Ameri- 
can people then would be faced with a critical 
timber famine. In 1939 even the best informed 
circles are still guessing nationally—guessing 
that the ratio of forest growth to forest deple- 
tion is 1-6, 1-4, or 1-1, guessing total forest 
areas, guessing total volumes, guessing total 
yields. 

The guess that the forests of America were 
inexhaustible proved to be utterly wrong; the 
guess made in about 1900 that the forests of 
the country would be exhausted in thirty years, 
except locally, proved to have little foundation 
in fact; and who today really knows what is the 
actual ratio of growth to depletion? Yet for- 
esters either seem to be ready and willing or 
forced by necessity to formulate public forestry 
programs, and ready and willing or forced by 
necessity to support regulatory measures on 
little more than a guess of the Nation’s forest 
resources and their rate of depletion. At the 
moment nothing is more needed than a firm 
factual foundation upon which to base a reason- 
able and sensible forest policy. The continua- 
tion and completion of the Forest Survey will 
furnish this foundation. 

The Forest Survey, begun in 1930, now has 
covered approximately one-half of the forest 
area of the country. It has received the ap- 
proval of a large number of groups, in addition 


~OR many, many years the American peo- 
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to that of professional foresters. In addition to 
collecting the first reliable statistics on forest 
area, volume, and growth, the Forest Survey has 
provided improved statistical bases in matters 
of timber requirements, and annual production 
of forest products. 

The Forest Survey also has made provision to 
record the annual wood demands of thousands 
of small sawmills and other minor wood-using 
industries normally not contacted in the regular 
census of manufactures. In some regions cov- 
ered by the Survey it has been found that the 
combined production of these smaller wood- 
using industries exceeds the production of the 
larger units. 

Authorization for the Forest Survey was made 
in Section 9 of the McSweeney-McNary Forest 
Research Act of 1928. This section of the act 
provided an annual appropriation limited to 
$250,000, and a total cost not to exceed 
$3,000,000. At the time the act was passed no 
one could fully foresee the various services the 
Forest Survey could render not only profes- 
sional foresters charged with the responsibility 
of developing forestry programs but also the 
lumber and wood-using industries. Further- 
more, at that time no one in the country had 
sufficient experience in conducting such a survey 
to enable him to estimate accurately that annual 
or total cost of the Forest Survey. It now 
appears perfectly clear that neither the annual 
appropriation of $250,000 nor the estimated 
total cost of $3,000,000 is adequate to conduct 
a survey on the most efficient basis or to com- 
plete it. 

The Forest Service has had almost ten years’ 
experience in conducting the Forest Survey. On 
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the basis of this experience, it now knows that 
the Survey can be completed in about five 
years, if $750,000 per year is made available. 
After the Survey has been completed, it is fur- 
ther estimated that a continuing appropriation 
_of $250,000 will be necessary to keep the Sur- 
vey information up-to-date. 

Senator McNary introduced a bill in the 75th 
Congress amending Section 9 of the Act of May 
22, 1928, to enable the Secretary of Agriculture 
to complete and keep current the Forest Survey, 
and to provide that the authorized appropria- 
tions therefor shall be on the same basis as are 
appropriation authorizations for carrying out 
the purposes of other sections of the act, which 
authorize appropriation of such sums as are 
necessary to do the work. 

Unfortunately, this bill did not come up for 
action by the 75th Congress. Senator McNary 
now has reintroduced in the 76th Congress a 
similar bill, which should receive the militant 
support of all foresters and all those engaged 
directly or indirectly in the manufacture or sale 
of forest products. 

It is not necessary to “sell” the Forest Survey 
to foresters and no attempt is made to do so. 
Foresters above all others know too well the 
urgency of the need for the data furnished by 
the Survey. Many know from actual experience 
of the necessity and the demand for these data 
not only from federal and state agencies but 
from public utilities, railroads, and particularly 
from the forest industries themselves. Farmers 
and small timberland owners, too, have found 
the findings of the Survey of outstanding value. 
In fact, requests for information which the Sur- 
vey meets have been so heavy at times as to 
retard seriously the normal progress of the 
work, 

As at present organized, the Forest Survey is 
attempting to make an authoritative Nation-wide 
study to determine: 

1. The extent, location, and condition of for- 
est lands; and of the quantity, kinds, quality, 
and ai side of timber now standing on 
those lands. 

2. The rate of depletion through cutting, fire, 
insects, disease, and other causes. 

3. The current and probable future rate of 
timber growth, and the productive capacity of 
our forest area. 

4. The present and probable future require- 


ments for forest products in different parts of | 
the country by all classes of consumers. 

5. The relation of these findings to one an-| 
other and to related economic factors in order | 
that they may serve as a basis for formulating | 
both public and private policies, principles, and | 
plans of forest-land management and use. 

To date field work has been completed for the |} 
South, the Lake States, and the Pacific North- | 
west Regions, but the necessary office analysis 
for these three regions is only about two-thirds 
finished. The forests ‘of, the California, South- | 
ern Rocky Mountain, Central States, Atlantic, 
and Northeastern Regions still remain to be | 
covered. Until these regions are completed the | 
Forest Survey cannot serve its greatest value | 
in providing a basis for a truly national forest | 
policy and program. At the moment the status 
of the Forest Survey is not unlike that of a 
half-finished painting, or a half-finished store 
inventory, or a half-finished building. Each 
may have limited values and find limited uses; 
but the full value and use will come only when | 
they are completed. 


A complete inventory of the forest resources 
of the country can only be made by a federal 
agency such as the Forest Survey. The work 
has been done effectively and efficiently. It in 
no way competes with or duplicates that done 
by any other federal or state agency. 

If there be a truly outstanding forestry need 
at the moment, then that need is the comple- 
tion of the Forest Survey. Foresters the coun- 
try over, whether in federal, state, or private 
employ, have a definite responsibility to inform 
the public concerning the status, the value, and 
the need of a complete inventory of the forest 
resources of the Nation. Until the entire forest 
area has been covered and until all the office 
analyses have been made, it will be impossible 
to get an overall view of the forest resources of 
the Nation. Until then guesses will be made of 
the total forest area; guesses will be made of 
annual growth, guesses will be made of annual 
drain; guesses will be made of annual wood 
requirements. Yesterday guesses may have 
served a useful purpose—today cold, hard facts 
are needed. The Forest Survey must be com- 
pleted and when completed must be kept up-to- 
date. The development of support for the Sur- 
vey is indeed a common problem and a com- 
mon responsibility. Foresters must not fail to 
develop this support! 


SHELTERBELTS: THE ADVANTAGES OF POROUS SOILS FOR TREES 


By J. H. STOECKELER anp C. G. BATES 
Lake States Forest Experiment Station 


This article treats of the moisture supply available for trees planted in the plains region, with 
particular reference to the effect of soil quality and porosity upon the storage and _ availability 


of whatever precipitation may be received. 


It attempts to explain by moisture accumulation 


records obtained in Oklahoma, and other data, the natural tree or shrub growth which frequently 

is found on sandy soils, in contrast to the “short-grass” characteristic of the finer soils under 

the same climatic conditions and the much greater difficulties which they present to the tree 

planter. It closes with a brief description of special moisture—conserving measures which may 
be necessary tor reasonable tree success on the “hard” lands. 


HIS article deals with certain funda- 
mental soil quality and soil moisture rela- 
tionships which bear upon tree growth in 
the Plains region, particularly the Southern 
Plains. Many of the agronomic facts men- 
tioned, to give background and to show paral- 
lelism with tree growth, are not “news” to 
agronomists in the Plains region, and would 
hardly need to be stated in an article written 
for agronomists. It is hoped that these infer- 
ences will be helpful to foresters, especially 
those who are not familiar with the Plains re- 
gion and those who do not keep abreast of 
agronomic literature, in establishing the logic 
of the premise. 

The primary hypothesis which we hope to 
establish more firmly is that successful tree 
growth in a region of limited and often deficient 
rainfall, is dependent on the porosity of the 
soil.t The Plains region is thought of, by many, 
solely as a great wheat-growing region. The 
fine-textured soils which are good for wheat 
are, as a general rule, inimical to trees for rea- 
sons which we hope to make clear. On the 
other hand, good corn land is generally good 
tree land. 

This hypothesis may be related to a common 
observation in natural forest areas that a qual- 
ity III site may be more favorable for repro- 
duction than a quality I site. Poor sites are 
quite frequently those with open, porous soils, 
and only the young seedlings in a forest region 
is subjected to those dangers from drought 
which trees in the Plains region must endure 
repeatedly throughout their lives. Apparently 


1Excessive porosity must be avoided. Pure dune 
sand in Nebraska has shown sufficient retentive Ca- 
pacity for good conifer growth and is better when 
underlain by finer material. Qn the other hand, 
gravelly subsoils may suffer fatal losses of moisture. 
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the young seedling has a better chance of pass- 
ing its tenderest years where the topsoil is 
porous and not too retentive of moisture or too 
rich in nutrients. 

We believe the hypothesis here discussed is 
fundamental to that often-discussed question as 
to the reasons for treelessness of the plains and 
prairies. 


BACKGROUND 


In the fall of 1934, when a very extensive 
survey of the Plains region was made for the 
purpose of selecting those areas which could 
most safely be used for immediate shelterbelt 
planting, the senior author, under the guidance 
and with the constant help of F. A. Hayes, 
principal soil scientists of the Bureau of Chem- 
istry and Soils, made examinations of the root 
systems of many trees which had been growing 
in various parts of, and on different soils in 
the Plains for from 20 to 60 years. The main 
purpose of such examinations was to determine 
whether the general lack of subsoil moisture, 
and the presence of a lime zone, in many cases 
within 2 feet of the surface, actually inhibit the 
downward extension of tree roots, and if so, 
whether this might explain the suceptibility of 
trees to drought injury. 

The results of this examination are discussed 
at length in the article “Soils and Forest Rela- 
tionships” in the Shelterbelt Monograph (5). 

Broadly, that study brought out that the lime- 
zone itself is not a barrier to downward root 
extension and that even where a shallow lime 
zone in a fine-textured soil clearly indicates that 
normal penetration of precipitation is slight, 
roots may occasionally — presumably in wet 
years or cycles, or along channels made by in- 
sects or rodents—break through into the deep 
subsoil.. However, a large difference in general 
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trends was noted between sandy soils, loess 
soils, and fine-grained soils of lacustrian deposi- 
tion, such as those of the Tertiary Period in the 
southern High Plains. Root penetration is 
markedly greater in sands and least in the fine- 
textured soils, although in the latter, rooting 
was quite deep if the soil was a loess, a forma- 
tion that exists over extensive areas in Nebraska 
and Kansas. Deep rooting in loess soils was 
attributed to natural vertical cleavage of the 
soil. 

In the spring of 1935, three parties working 
for the Lake States Forest Experiment Station 
under the guidance of Mr. Hayes, made recon- 
naissance surveys of the soils of three Oklahoma 
counties, for shelterbelt purposes. These parties 
worked under very unfavorable weather condi- 
tions during late April, May, and early June, 
the drought conditions of 1934 being reversed, 
and some areas in the Southern Plains receiving 
heavy and repeated rains. Streams were several 
times on “rampages,” as they abways are in 
that region when rainfall is heavy, although the 
average amount of such run-off is not great and 
represents no great loss to the more level agri- 
cultural lands.” 

Such rainfall having occurred, and the parties 
being then very familiar with all of the soil 
types recognized in that part of Oklahoma, it 
was thought desirable on closing their work, 
near the end of June, to take moisture samples 
representative of as many soil types as possible. 
Extensive though such a moisture survey might 
be, it was felt, in view of the sequence of 
weather conditions, that an unusual opportu- 
nity existed to demonstrate how the various 
types of soil had absorbed the large supply 
made available during the spring months. The 
background of 1934 dryness was a uniformly 
black one; the one weakness was that, by this 
time, growing crops had already effected a con- 


This statement is based on the very few U. S. G. S. 
records of stream flow for the region, showing that a 
total run-off of 1.5 inches per year may be conducive 
to destructive floods, due to the large areas of bare 
bluff lands from which run-off is both high and sudden. 


“Samples of about 10 grams each were exposed for 
48 hours to a nearly saturated atmosphere. In much 
of the earlier work along this line the “standard” 
exposure has been 24 hours with smaller samples em. 
ployed. In neither case is an “end point” reached 
with such exposures, and consequently the results may 
vary from time to time according to temperature, con- 
stancy of temperature, and degree of saturation main- 
tained in the boxes. 
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siderable drain upon the fresh supply of mois- 
ture. 

The primary data which we present in this 
article are the results of this moisture sampling, 
with such sidelights thrown upon them as will 
help to establish their significance. 


MeETHODS 


To determine the moisture content of a great 
variety of soils under different crop and cover 
conditions in early summer, 50 separate pro- 
files were sampled in western Oklahoma in June 
and early July 1935. The mean annual rain- 
fall in the area is about 26 inches per annum, 
and the evaporation from a free water surface 
from April lst to September 30th is 46 to 50 
inches. 

Moisture samples were taken to depths of 8 
feet and sampling was done in Kiowa, Washita, 
Major, Dewey, and Woodward Counties in or 
adjacent to the areas where the soil reconnais- 
sance had just been made. Samples were taken 
in various soils and under covers ranging from 
native grass pasture, scrub oak, and planted 
groves to crops such as cotton, sorghums, sudan- 
grass, and wheat. 


An effort was made to avoid sampling fields 
which, in the knowledge of the farm owner or 
tenant, had ever been used for the growing of 
alfalfa, because its propensity for draining the 
subsoil moisture might affect the status of the 
field for several years (6). So far as is known, 
none of the areas here mentioned had been de- 
voted to the growing of alfalfa within the last 
10 to 20 years. 


Samples were taken from duplicate holes at 
each sampling point, but these duplicates were 
combined before any weighing. The soil sam- 
ples were taken from 0 to 1% foot, 1% to 1 foot, 
thence by 1-foot levels to a depth of 8 feet, 
using sampling tubes with inside diameters of 
% inch. The soil from each level was placed 
in a separate can, weighed, dried at 105 degrees 
C., and reweighed. Total moisture content 
was then computed for each depth for every 
profile. 


In addition, hygroscopic coefficient was de- 
termined by standard* methods for every soil 
sample, and the “total,” “free,’ and “avail- 
able” moistures for each level were computed 
as percentages of the oven-dry weight. 

For expressing the total and free water con- 
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tents in inches, a single density (apparent 
specific gravity) figure was assumed for each 
profile, based on a knowledge of the general 
texture of each. 

The field record included data on location, 
slope, present cover, cropping history, soil type, 
and a description of the texture and consistency 
of the soil at each level. Record was also made 
of average height, diameter, and age of any 
planted or natural trees. These were usually 
from 18 to 30 years of age. 

Table 1 gives the descriptions of representa- 
tive profiles in a sand, a very fine sandy loam, 


TaBLeE 1.—DESCRIPTION OF TYPICAL SOIL PROFILES OF WESTERN 
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and a silt loam soil, and the actual hygroscopic 
coefficients determined for each sample. Similar 
information was obtained for every profile. 

By “free water,” as used in this discussion, 
is meant the moisture value obtained by sub- 
tracting the hygroscopic coefficient from the 
total moisture percent. The amount of free 
water represents the maximum that might be 
utilized by plants, although a somewhat closer 
determination of the percentage of “available” 
water, active in promoting vigorous growth, 
might be obtained by utilizing the “wilting co- 
efficient” of the soil.4 


OKLAHOMA WITH CorRRESPONDING HycGroscopic 


COEFFICIENTS 


Enterprise sand 


Woodward very fine sandy loam 


St. Paul silt loam 


Profile Wa-6 Profile D-11 Profile D-17 
Depth Hyg. Hyg. Hyg. 
in feet Description coeff. Description coeff. Description coeff. 

0-5 Brown sand... 2.00 Gray very fine sandy loam; Very dark brown silt loam; 
friable ies Snubs ste My S) friable peas) eas 9.2 

0o-| Brown sand........_-:1.85 Brownish gray, very fine Dark brown silty clay loam; 
sandy loam; slightly com- Galle ee 11.9 
AC te een ee ae 5.25 

i-2e Brown sand... = 1:89 Brown very fine sandy Brown clay loam; crumbly 13.7 
loam; slightly compact. 5.92 

2-3 Red sand ....... 1.85 Brown very fine sandy loam 5.70 Brown heavy clay loam with 

numerous lime pebbles; 
crumb) ya 22 oe +n eee 13.7 

O-s elved sand. 2.2). 3.74 Light brown very fine Reddish brown, calcareous 
sandy loam; slightly com- silty clay loam; friable. 10.7 
pact ueet 6.85 

4-5 Red sand 2.94. Light brown very fine Reddish brown, calcareous 
sandy loam; slightly com- Silt loamsiria bless 10.9 
VACt see tee a O30) 

5-6 Red sand___. : MPM Light brown’ very fine Red calcareous silt loam; 
sandy loam; fairly com- friablé oe ees 11.5 
pact; lime zone 2 =i} 

6-7 Red sandy clay _~ 5.45 Light red-brown calcareous Red calcareous very fine 

(limy). very fine sandy loam... 7.93 sandy clay loam; friable 12.5 

7-8 Red sandy clay..._ 5.85 Light red-brown calcareous Red calcareous very fine 

very fine sandy loam 7.40 sandy clay loam; friable 13.1 


*The writers are firmly convinced that in presenting 
soil moisture data from studies conducted in the 
Great Plains, total quantities may best be related to 
the hygroscopic coefficient rather than wilting coeffi- 
cient because it has been proven conclusively here 
and elsewhere that well-established plants under field 
conditions, regardless of whether they are farm crops 
or trees, can draw moisture far below the so-called 
“wilting coefficient” (originally determined under labo- 
ratory conditions), and often utilize it practically 
down to the hygroscopic point. If moisture data are 
expressed in relation to wilting coefficient, it is often 
necessary to deal with minus values, as will be demon- 
strated later on in this discussion. Furthermore, it 
tends to penalize unduly the fine-textured soils, be- 
cause they have a greater percent of their moisture 
falling in the tension zone between the hygroscopic 
and the wilting coefficient. - 

Although it is very likely that growth of trees is 
rather, poor if the total moisture percent drops below 


the computed wilting coefficient, it must be recognized 
that any moisture within rooting depth, and above the 
hygroscopic coefficient, has the ability to tide the 
plants over a period of déficient precipitation, even 
though temporary wilting may occur day after day. 

It will be well to keep in mind the formulae given 
below (3) because they show the relation of the three 
most commonly used constants dealing with soil 
moisture. 

Moisture equivalent 

Hygroscopic coefficient = 


Ped 
Moisture equivalent 


Wilting coefficient = - 
1.84 

Hygroscopic coefficient 

Wilting coefficient = 


0.68 
But it should also be kept in mind that these are 
average values and do not apply exactly to each and 
every soil. 
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Taste 2.—Soru Moisture in AREAS OF RELATIVELY Low Sprinc RAINFALL‘ 
36 PROFILES IN WESTERN OKLAHOMA SAMPLED JUNE 24 To JuLy 4, 1935 


SANDS AND LOAMY SANDS 


Inches of 
Moisture in 8-foot profile free water 
Cover or crop Soil type and profile Percent Inches by depth 
Number” Total Free Total Free 0-4 feet 4-8 feet 
Native shin and Enterprise fs (D-1) .-....- 6.0 2.1 8.5 2.9 De\ 0.8 
black jack oak Enterprise fs (D-8)...__ 374 0.6 4.5 0.9 0.4 0.5 
Enterprise fs (D-18) 6.4 0.9 8.9 if 0.9 0.3 
Enterprise fs (D-19) 4.7 1.8 6.8 2.6 1E2, 1.4 
IAVCLae Gu ee Deda pe ee, 5.08 1.35 7.18 1.90 1.15 0.75 
Native grass Woodward Ifs (M-4a) 3.1 0.6 4.2 0.8 0.3 0.5 
Mat ual sliisie (Vi 5)) meee 6.2 2D) 8.0 BP a 0.7 
Enterprise lfs (M-6a) 4.8 2.6 6.4 Be, 1.8 Li 
Enterprise fs (D-10) 2.2 0.4 Bell 0.6 0.3 0.3 
AV CTA Ce pi eee ee aes Sess 4.08 TS 5.42 2.02 ZZ 0.80 
Planted groves of Woodward lfs (M-4b)_. e 4.7 153 6.1 eG 12 0.5 
trees Enterprise lfs (M-6)_.._-___ 6.0 2.4 8.0 3.2 2 0.9 
Miutiral lism (W-2) se 6.7 3.8 8.6 4.9 2.0 29 
Averaven( ig - > neseews sent 5.80 2.5 Teo 3.27 1.83 1.43 
Wheat (Miutiralielivasme (MS) eee 5.8 25 TD 3.2 1.8 14 
Weeds on former Enterprise fs (D-2)... 8.5 4.3 11.9 6.0 Dall 2.9 
cultivatedland [Enterprise fs (D-9) 4.8 3.0 6.8 4.3 2.4 1.9 
AVela pen. Baste ree te PAL MeL 6.65 3.65 9.35 515 215 2.40 
Fallow Woodward lfs (M-4) 8.0 6.4 10.7 8.5 4.9 36 
Enterprise lfs (M-6b)_......_ 8.1 49 10.9 6.5 4.8 iy 
Quinlan lvfs (M-7a) 10.4 7.8 15.2 eS 6.3 5) 
IMiitialee)tsie (Wi-2a)) eee iilett 6.0 14.1 7.6 5.1 Zao 
AVETAC EC alt BE Gs ee 9.40 6.28 1272 8.52 5.28 3.25 
SANDY LOAMS 
Native shin and Woodward vfsl (D-13) 7.9 1.0 10.0 ee 0.8 0.4 
black jack oak 
Native grass Tillman vis] (M-3a).. 8.0 1.9 9.6 2.2 15 0.7 
Wiivomell pel QD es) 5.8 —0.3 es —0.4 —0.3 —0.1 
Woodward vfsl (D-11)_...... 8.1 ike} 10.3 1.6 1.0 0.6 
Woodward vfsl (D-14) 48 0.2 6.5 0.3 0.2 0.1 
A VETIAE © ni eae iene ates Ma 6.68 0.78 8.42 0.92 0.60 0.32 
Planted groves of Mutual vfs] (M-6c)_.. = 5.8 0.5 WD 0.6 0.2 0.4 
trees Matualevisl) (D°3) ee Pa 7.9 2.3 10.3 3.0 14 — 1.6 
Woodward vfsl (W-1) 6.6 wee 9.0 Pail PAPA 0.5 
Woodward vfsl (W-lb)... a 5.2 2S) 6.9 3.4 1.2 2.2 
AW Cla get ens ek ee reer 6.43 1.88 8.35 2.42 Ns) 1.18 
Wheat Tillman vfs] (M-3)_ 9.7 2.0 a7 24 1.0 
Mutual vis] (D-4). 6.7 11 8.7 15 0.7 03 
Woodward vfs] (D-12) 8.6 1.1 10.9 14 0.2 We 
Averagém es ee 8.33 1.40 10.43 177 0.63 1.13 
Corn or potatoes Mutual vfs! (M-7) Corn... 11.4 5.6 14.5 Fal AaB 16 
Foard sl (D-15) Potatoes 17.4 9.4 21.8 11.7 5.9 5.8 
AVELAS OM) eee os cake: emoen 14.40 7.50 18.15 9.40 5.70 3.70 
a ee 
Fallow Mutual vis] (M-8a)_ 13H 74 yal 93 5.0 45 
Woodward visl (W-la)_- 9.4 4.8 en 6.2 3.4 2.8 


-——, 


Average: : ©, suet net ee eee 11.55 6.10 14.60 7.75 4.20 3.55 
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TABLE 2 (Continued) 


SILT AND CLAY LOAMS 


Planted groves of St. Paul silt loam (D-16). 10.3 0.9 12.3 1.0 0.3 0.7 
trees 
Wheat St. Paul silt loam (D-17) _ ARS ee! eZ 2.0 0.6 1.4 


*Rainfall in April, May, and June 1935, was 7.46 inches. 


*Letter in front of the profile number represents county in which profile is located. M—Major; D—Dewey 
County; W—Woodward County. 


Symbols: fs—fine sand; lvfs—loamy very fine sand; vfsl—very fine sandy loam; sl—sandy loam. 


Taste 3.—Som Moisture in AreAs or HicHer Sprinc RAINFALL? 
14 Som Prorires In WESTERN OKLAHOMA SAMPLED JuNE 22 To June 27, 1935 


SAND 
Inches of 
Moisture in 8-foot profile ’ free water 
Cover or crop Soil type and profile Percent Inches by depth ~ 
number” Total Free Total Free 0-4 feet 4-8 feet 
Native grass Enterprise saud (Wa-6) UZ 4.0 10.1 5.6 115) 4.1 
Pratt fine sand (K-18)... 8.3 RSS 10.7 BY 14 1.8 
Average 7.75 3.25 10.40 4.40 1.45 2.95 
Planted groves of Pratt fine sand (K-3) 6.9 1S 9.9 2.0 1.3 0.7 
trees Enterprise sand (Wa-5) 5.9 Zen 7.6 3.1 0.5 2.6 
Average ge oie lace ere ; 6.20 1.85 8.75 2.55 0.90 1.65 
Cane Enterprise sand (Wa-7) 9.8 6.1 1So 8.2 3.0 52a 
Cotton Pratt fine sand (K-4) 10.9 7.6 14.7 10.2 55 4.7 : 
Sudan grass Pratt fine sand (K-17) ____. sed 14.4 9.2 19.3 12.4 Bea) 7h 
(Intertilled) 
SILT OR CLAY LOAMS 
Native grass St. Paul silt loam (K-15) __ 14.1 2.0 16.8 2.4 0.2 22 
Planted groves of Foard clay loam (K-1) 16.5 1.9 18.4 21 Wey Use? 
trees Foard clay loam (K-11) 14.9 2.3 16.7 2.6 18 0.8 
Stabanly sit yloamie( K-15) eee 10.2 1.4 12.1 1.6 1.3 0.3" 
Average tees 13.87 1.87 15.73 2.10 147 0:63; 
Wheat or oats Foard clay loam (K-2) Wheat _. 16.8 3.0 19.0 3.4 2.9 0.5 
Foard clay loam (K-12) Oats — 14.5 3.4 16.7 3.9 2, 1, 
Average 15.65 3.20 17.85 3.65 2.55 1.10 
Cotton St. Paul silt loam (K-14) 16.2 hil 18.7 4.3 2.8 1.5 


2Areas which received 13 inches of precipitation are represented by Profile Nos. K-3, K-4, W-5, W-6, and W-7. 

Areas which received 15 inches of precipitation are represented by Profile Nos. K-1, K-2, K-11, K-12, K-13, 
K-14, and K-15. 

Areas which received 17 inches of precipitation are represented by Profile Nos. K-17 and K-18. 


Letter in front of the profile number refers to county in which profile is located. K—Kiowa; Wa—Washita. 
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RESULTS 


The sampling areas fell into distinct zones 
because of different amounts of rainfall re- 
ceived during the months of April, May, and 
June 1935, just previous to sampling. 

The first area referred to in Tables 2 and 4, 
and in Figure 1, lies in western Major, eastern 
Woodward, and northern Dewey Counties, and 
received approximately 7.5 inches of rain in 
April, May, and June. 

The second area, referred to in Tables 3 and 
5, and in Figure 2, lies in the northwestern 
Kiowa and southwestern Washita Counties. 
From interpolation of U. S. Weather Bureau 
rainfall records for nearby stations, this section 
received from 13 to 17 inches of precipitation 
in April, May, and June up to the date of soil 
sampling, but there was considerable variation 
over the area. The amounts probably received 
in each sub-area are indicated in Table 3. 


The soil-moisture data for 36 profiles sam- 
pled in the first area are shown in Table 2. 
The data have been arranged to some extent 
in ascending order of amount of total and free 
water present in the profiles. The percentages 
of total and free moisture have also been con- 
verted into their equivalent inches of water, for 
more ready comparison with amounts of rain- 
fall. This “concentration” of the water was 
obtained by multiplying the average percentage 
of moisture for the 8-foot profile by the average 
apparent specific gravity (i. e. volume-weight) 
weight 

values 
volume 
ranged from 1.16 to 1.49, sands having the 
highest values. 


and by the factor 0.96.° The 


An examination of the data in Tables 2 and 
3 shows a generally greater amount of free 
water in the loamy sand and sandy loam soils. 
The amount of total water in the fine-textured 
soils is higher, but because of the relatively 
high hygroscopic coefficients there is less free 
water than in the sandy soils. 


It is also apparent that at this time there was 
less free water in grassland and native or 


*That is, for a 96-inch column, the number of inches 
of water is represented by 
Volume moisture percent 
96 xX — - 
100 
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planted trees than in most agricultural crop 
land. In the latter the amount of free water 
is greater in fallow land or intertilled crops, 
such as cotton and cane, than is present in 
close-growing crops like wheat or oats, which 
appear to have used more moisture by this time 
than the intertilled crops. 

Readers who would question the validity of 
comparing areas for subsoil moisture content 
unless the fields were contiguous, may make 
more exact comparisons by examining the data 
for the following profiles*which were within a 
few hundred yards of each other. In Major 
County, the following small groups of 2 to 4 
profiles are directly comparable: 3 and 3a; 4, 
4a, and 4b; 5 and 5a; 6, 6a, 6b, and 6c; 7 and 
7a. In Woodward County: 1, la, and lb; 2 
and 2a. In Dewey County: 1 and 2; 3, 4, and 
5; 8 to 15 inclusive; 16 and 17; 18 and 19. 
In Kiowa County: 1 and 2; 3 and 4; 11 and 
12; 13, 14, and 15; 17% and ¥8: ) tn eW ashita 
County: 5, 6, and 7. 

In Figures 1 and 2, the percentages of total 
and free moisture in each depth are shown 
graphically for 21 typical profiles. 

The equivalent of the combined percentages 
expressed in inches of free and total water 
present in the entire 8-foot profile, is shown by 
numbers. The graphs illustrate that the per- 
centage of total water is invariably higher in 
silt and clay loams than in loamy sands or 
sandy loams, but that the latter, with a few 
minor exceptions, have more free water and also 
deeper storage of moisture. This relationship 
is especially striking in the case of intertilled 
crops in the areas of heavier rainfall where the 
fine-textured soils show very little free water 
below the third foot, whereas the sands have an 
ample store of free water to the full depth of 
sampling. 

Tables 4 and 5 summarize, respectively, Ta- 
bles 2 and 3, the net results being calculated 
as complements of the “wilting coefficients” 
determined by the formula already given. What- 
ever the exact value of such calculation may be, 
when placed on this basis, an even darker pic- 
ture is painted of the possibility of growing 
trees on fine-textured soils. It should, of course, 
be pointed out that even where the average 
for all depths indicates no available water, this 
is not always true of each separate layer of the 
profile. 
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Fig. 1.—Distribution of the total, hygroscopic, and free moisture in a number of soil profiles in the 
area receiving about 7.5 inches of rain, and total amount of water (inches) in the entire profiles. 
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Fig. 2.—Distribution of the total, hygroscopic, and free moisture in a number of soil profiles in 
the area receiving 13-17 inches of rain, and total amount of water (inches) in the entire profiles. 
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Discussion 


The data show that the sandy soils had sig- 
nificantly more “free” moisture than _fine-tex- 
tured soils, regardless of which type of plant 
was growing on the ground. It is hardly neces- 
sary to mention the greater probability of run- 
off losses from the soils of finer texture, as 
brought out by Musgrave and Free (8) and by 
Lewis and Riesbol (7). Although this superior- 
ity of the sandy soils in Oklahoma to some ex- 
tent represents conditions less favorable for 
run-off losses during the heavy rains that had 
occurred, it cannot be too strongly emphasized 
that the finer-textured soils, by their capacity 
to retain more water in the top layers, subject 
that moisture to greater evaporation loss, as 
well as to quicker use by whatever vegetation 
may be rooted in the soil. Thus (Table 7) the 
maximum water capacity of a clay loam may 
be fully twice as great as that of a loamy sand, 
which means that about twice as much water 
can be held in the top layer without the neces- 
sity for percolating immediately to greater 
depth. For practical purposes we may say that 
the danger of rapid evaporation loss does not 
occur except in and from the top foot of soil, 
or at least this risk does not occur at greater 
depths until the topsoil has become very dry. 
Consequently it is of utmost importance, if 
there is to be any moisture held in storage, that 
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it penetrate to a considerable depth. 

Native grassland, native shin, and black jack 
oak, and planted groves of trees showed very 
little “free” water in the profile. In an area 
which had received 7.46 inches of rain in the 
3 months previous to moisture sampling, these 
three types of cover almost invariably had less 
than 3.5 inches of free water in the 8-foot pro- 
file, the range for 21 different profiles being 
from —0.3 to 4.9 inches. In another area, 
where the rainfall in the 3 months previous to 
sampling ranged from 13 to 17 inches, there 
was slightly more moisture present in these 3 
cover types, values being from one-half to 1 
inch more than in the area receiving only 7.5 
inches of precipitation. 

Close-growing grain crops, such as wheat 
and oats, on the finer-textured soils showed 
slightly more free water present than areas 
supporting natural or planted trees. The range 
was from 1.4 to 3.9 inches of free water present 
in the 8-foot depth in the 7 grain fields which 
were sampled. Grain fields on lighter soils 
were not sufficiently sampled to make a valid 
comparison with trees or pasture. 


Intertilled crops, such as cane, corn, potatoes, 
cotton, and sudan, had appreciably more free 
moisture present than any other crops or cover, 
the values for 6 fields ranging from 4.3 to 11.7 
inches. 


TABLE 4.—SumMARY FoR LOow-RAINFALL AREAS 


Calculated “available” moisture in 8-foot profiles above calculated wilting coefficients. 


Rainfall in three months 


previous to sampling was 7.5 inches 


Loamy sand’ 


Sandy loams” Silt or clay loams” 


Cover or crop Percent Inches Percent Inches Percent Inches 

INativen crass: ea en ee ee. F000 +0.46 - wa None : : 
(4) ) 

Native shin oak and black jack oak —0.37 None - ae None a 3 
(4) é 

Planted groves of trees. -» ~+0.95 +1.26 ar None ee None 
(3) 

hWih'Gateeeee nes le ee _ +0.95 +1.23 —].80 None —2.8 None 
(1) (3) ; (1) % 

Weeds on former cultivated land ee +3.17 * 
2) 

(Cornmore potatoes = = eee edad) : faa 45,33 a : 

Ballo wate ee = +4.82 +6.38 woe +4.50 : e 
(4) (2) 


1No soil samples obtained in these categories. 


2Numbers in parentheses refer to the number of profiles on which the average is based. 
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Fallow land, as might be expected, showed 
the highest average amount of free water, the 
values for 6 fields ranging from 6.2 to 11.5 
inches of free water. 


Discuss1on OF RELATED Facts 


The comparisons of moisture supply in sandy 
and fine-textured soils are not presented as 
general, yearlong relationships, since they were 
obviously obtained just after a period in which 
considerable accumulation had been possible. 
Bearing on the entire question of moisture sup- 
ply for tree planting, and the water require- 
ments of trees themselves, a few additional per- 
tinent facts may be introduced here. 

It is believed to be the consensus of agro- 
nomic experience and research that wheat crops 
(if not all small grains) exhaust soil moisture 
more completely than intertilled crops. This 
is often of immediate importance in selecting 
land for early tree planting, but is discussed 
here because of the apparent fact that a corn 
crop requires the same kind of moisture supply 
as trees. 


Fig. 3.—Illustrating lister furrows, made in this 


cultivation measure. 


The significant difference between the two 
types of crops—considering wheat and corn as 
typical—is that the small grain develops in the 
early part of the season, rapidly in the spring 
while the accumulated moisture of winter is 
available, and culminates its growth at about 
that time in midsummer when there is normally 
a marked decrease in precipitation. Or, in the 
case of winter wheat in the Southern Plains, 
some growth occurs in the fall and winter, thus 
diminishing the opportunity for moisture accu- 
mulation. After wheat igs cut—from July lst to 
August lst—there is commonly a considerable 
growth of weeds which continues the drain, 
but for a time the short stubble leaves the soil 
exposed to direct drying, in those cases where 
the crop has left any moisture in the topsoil. 

The case of corn, cotton, and sorghums is 
quite different. Their use of moisture is not 
great until midsummer. Meanwhile, the soil 
left exposed between the small row plants is 
being assiduously cultivated and great losses by 
evaporation are prevented. Later the ground 


between rows is fairly well shaded, and weeds 


case between rows of recently planted trees as a 
Water collected from a rain of 0.31 inch on St. Paul very fine sandy loam 
near Hester, Okla. 
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TaBLeE 5.—SUMMARY FoR HicH-RAINFALL AREAS 


“Available” moisture in 8-foot profiles above calculated 
= wilting coefficient 


Cover or crop Sands* Silt or clay loams* 
Percent Inches Percent Inches 
Native grass) +1.12 41.50 -—3.7 None 
(2) (1) 
Planted groves of 
reeSinm eee re. —0.23 None —3.78 None 
(2) (3) 
Wheat or oats . : —2.70 None 
(2) 
Cane +435 +5.85 a 3 
(1) 
Cotton pen 6.0500 3.15 2-2 None 
(1) (1) 
Sudan grass 
(Intertilled) +675  +9.06 
(1) 


*No soil samples obtained in these categories. 


*Numbers in parentheses refer to number of profiles 
on which the average is based. 


left are largely in the rows. While, without 
doubt, the plants eventually reach into this 
space, it contains a reserve supply and is com- 
monly not exhausted to anything like the de- 
gree that the moisture immediately under a 
plant is exhausted. While several of the sor- 
ghums, even those sown late, will develop in 
very dry ground, it is quite certain that corn 
will not produce much of a crop if the reserve 
supply of moisture nears exhaustion before the 
end of summer. In its demands for a sustained 
moisture supply through the growing season 
corn seems closely comparable with young 
shelterbelt trees up to about the time that their 
crowns meet between the rows. 

Illustrative of the marked difference between 
corn- and wheat-field moisture, two separate 
sets of moisture samples were taken by a For- 
est Service party near Jamestown, N. D., in 
the late fall of 1935. In each case samples 
were taken as close as possible to, and on both 
sides of a dividing-line between corn and wheat 
fields. The conditions found in both cases are 
shown in detail in Table 6. 

The conditions which produced this sharp 
contrast shown by the September samples, were 
rather more favorable than usual for restoring 
the depletion of the wheat field at the ume 
when the crop was cut. The wheat did not 


°The word is used here in the sense of amount used, 
regardless of cause, and does not refer to a demand 
for favorable supplies. 
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ripen in 1935 on the last vestige of moisture. 
The spring conditions had been good, and this 
is probably evidenced by the average of over 
5 percent free water in both fields, below 4 feet. 
Moreover, there had been several very good 
rains before the above samples were taken. 
The rainfall in the vicinity of the later sam- 
ples was hardly enough to compensate for 
These 
samples, when compared with the earlier ones, 
indicate a general tendency for the corn land 
to hold its stored water in the deeper soil and 
to be depleted slightly above. In the second 
wheat area there may have been more surface 
storage than in the first (except in the first 6 
inches) but the deeper soil has not recovered 
from its moisture exhaustion by cropping, as 
well as in the first case. Of course, the past 
histories of the two pairs of fields may have 
been quite unlike, so that the differences do not 
necessarily imply progressive changes. 


evaporation after the wheat harvest. 


The soil conditions are so variable that di- 
rect comparison cannot be made between the 
above field data and the soil moisture under 
trees during the same season. It may be flatly 
stated, however, that in and under a dozen nar- 
row belts and groves studied, moisture depletion 
was in each case more advanced than in their 
adjacent field areas, regardless of the character 
of crops on the latter. This was generally true 
of all depths to 8 feet, with the exception of 
some surface layers soon after rains, where 
protection from the sun resulted in temporary 
conservation in the shade of the trees. 

We distinctly desire to avoid giving the in- 
pression that trees, in whatever ground their 
roots may occupy, make any lighter demand® 
on soil moisture than do agricultural crops un- 
less possibly it be perennial crops such as al- 
‘alfa. The demand by trees is great because, if 
not year-long, it covers a long growing season. 
it is because of this demand that it is so im- 
perative that soil conditions, both before and 
after the planting of trees, be conducive to the 
best possible storage. 

Wiggans (10) has presented very significant 
data regarding trees in a study of moisture re- 
lations of orchards in east-central Nebraska. 
He determined that 18-year-old apple trees in 
loess soils drew moisture from depths as great 
as 30 or 35 feet. Likewise, a stand of 45-year- 
old white pine near Nebraska City was found 
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to have removed 85 percent of the available 
moisture in the 5 to 25 foot zone. He reports 
surprising root growth of orchards in the deep 
loess soils along the Missouri River, where 
Delicious apples three years after planting had 
penetrated to 16.5 feet and had a spread of 15 
to 20 feet. 

It is well to mention, in this connection, that 
the more common fruit trees are by no means 
weaklings, under drought conditions, as some 
may believe, and the apricot is among the most 
drought-resistant species that has been, or is 
being planted in the Southern Plains. The 
above-noted ability to “go after’ moisture, even 
in rather tight soils, may account for the su- 
periority of orchard trees over many forest 
trees. 

Batchelor and Reed (2), in studying a wal- 
nut grove in Riverside County, Calif., deter- 
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mined that the moisture content of the soil 
near the end of the growing season was reduced 
to a point near the hygroscopic coefficient, in 
spite of summer irrigations which amounted to 
12.5 acre-inches for the season. They also 
found that the moisture content in the upper 
seven feet of soil in the walnut grove increased 
gradually during the period of winter precipita- 
tion, reaching a maximum in March, when the 
total moisture present equaled from 2.5 to 3.5 
times the hygroscopic coefficient. By the middle 
of June the moisture content in the upper four 
feet had dropped close té the “wilting point,” 
and by the end of October the moisture content 
for the upper seven feet had dropped approxi- 
mately to the hygroscopic coefficient. They 
further make reference to the fact that relatively 
young peach and apricot orchards showed total 
soil moisture to a depth of several feet at the 
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Fig. 4.—Ilustration of possible benefits to deep storage by concentration of rainfall through 
ground preparation. In all cases it is assumed good cultural methods may increase wetting of 
the soil from the usual 18 inches to 30 inches, and that continued surface cultivation will have 


about the same effect as development of a mulch (both in A). 


In the other three methods the 


total amount of moisture (or of wetted soil) is the same, only its distribution being affected. In 
some soils the lateral distribution may be no more than is shown in B and D, but this is not 
important so long as the greater depth of penetration is obtained by the surface concentration 
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end of the growing season to be as low as 82 
to 86 percent of the hygroscopic coefficient. 


Alway (1), sampling a locust grove in Neb- 
raska in the spring of the year, found that the 
trees had drawn on soil moisture to such an 
extent that no available moisture remained any- 
where in the profile to a depth of 9 feet. The 
“available moisture” (computed) ranged from 
—0.7 to —3.6 percent, and the moisture con- 
tent of the profile as a whole had been reduced 
to within 2 percent of the hygroscopic coefh- 
cient. 


This observation followed a year of decidedly 
deficient precipitation—1910. However, our 
own observations on Kansas shelterbelts in the 
early spring of 1936 showed that the depletion 
under trees from the previous season had not 
been made up by fairly good winter precipita- 
tion, and that the moisture content was much 
lower than in adjacent field areas. 

Conrad and Viehmeyer (4), in studies of 
moisture relations in sorghum fields at time the 
plants had matured, concluded that moisture 
is progressively extracted in successive zones 
throughout the growing season, and that mois- 
ture is drawn from depths of over 6 feet and 
from a radius of up to 8 feet. 


There is as yet no basis for believing that 
tree roots penetrate to so great a depth, gen- 
erally, as those of alfalfa, or are as capable of 
exhausting small supplies of free water in the 
deeper subsoil, which may have required cen- 
turies for its accumulation under low rainfall 
conditions. Kiesselbach, Anderson, and Rus- 
sell (6) report finding evidences of such ex- 
haustion by alfalfa in eastern Nebraska, to a 
depth of 15 feet, after cropping for only 6 
years, while sweet clover and red clover grew 
under similar circumstances for 5 years with- 
out depleting beyond the sixth foot. Kiesselbach 
and Russell’ have found older alfalfa on fine- 
textured soils in western and central Nebraska 
which had depleted the very small percentage 
of available water in the subsoil, to a depth of 
30 feet or more. 

The significant similarity between trees and 
perennial crops such as alfalfa is that both die 


e 


"Nebraska Agricultural Experiment Station. Subsoil 
moisture survey of Nebraska. Through the courtesy 
of the investigators we are permitted to cite these un- 
published facts from their very valuable work, which 
has been in progress for several years. 


. 


Pail 


within their reach, has become exhausted. This 
out if and when the subsoil moisture which is 
is important in understanding the essential dif- 
ference between young and old forest plantings, 
in ability to withstand drought. 


Depth of rooting by forest trees, as a group, 
appears to be determined very much by the 
porosity and aeration of the soil. There are 
also other types of evidence indicating that 
trees, especially conifers, demand good aeration 
and hence might not penetrate deeply in fine- 
textured soils even if moisture were available 
at great depths. In light sands, cottonwood, 
among other species, may be depended upon to 
reach a watertable at a depth of 20 feet or 
more. If other forms do not do as well, it may 
be accounted for by slower growth, or different 
rooting “habit,” demand for greater soil aera- 
tion, or by less ability to develop through the 
dry zone which sometimes exists between top- 
soil and a deep watertable. 


CONCLUSIONS 


The present data have added to the empirical 
knowledge that in periods of abundant rain, 
when current additions of moisture exceed the 
current demands of plants or of direct evapora- 
tion from the soil, storage occurs in sandy soils 
in larger measure and at a greater depth than 
in fine-textured soils. This characteristic is im- 
portant even in the more usual, slow accumula- 
tion of moisture through the winter, when 
there may be no run-off. At least, in a region 
where, even during the winter, the atmosphere 
is moist enough or cold enough to preclude im- 
portant evaporation for only a few days at a 
time, the chances for effective moisture storage 
are minimized in fine-textured soils because of 
their stronger attraction for water and its slow- 
er release from surface layers to deeper layers. 
No one can question that a sandy soil dries 
(e. g. after rain), superficially, as quickly as, if 
not more quickly, than a fine-textured soil. 
This is because less moisture is retained in the 
sandy surface layer, and because the capillary 
connection is not so strong between the dry 
surface and the still moist layers immediately 
beneath. 

Once either type of soil has been rendered 
extremely dry by the continued action of sun 
and wind upon the surface layers—taking the 
moisture content down to, or even slightly be- 
low the hygroscopic coefficient—the much great- 
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Taste 6.—Morsture Supplies IN ADJACENT WHEAT AND Corn FieLps IN LATER PART OF 
Growine SEAson, 1935 
Wheat land Corn land 
Soil moisture percentages Soil moisture percentages 
(Average of 5 points) (Average of 5 points) 1) 
Depth Total field Hygroscopic Free water Total field Hygroscopic Free water 
Percent Percent Percent Percent Percent Percent 
A B 
Gxinchés) .. pause ee eee 9.17 7.49 1.68 12.18 (5) 4.63 
ep tOotgwees 2.6 Sele. 2 Ste. Be Ae, 8.49 6.82 1.67 11.77 7.06 4.71 
OAS (1) Oy Se Rept es poms eee 7.36 8.01 —.65* 12.38 6.95 5.43 
SSTeCh wera Gees ae. See ee 8.04 8.19 —.15* 11.91 6.49 5.42 
Ae Le Cte ee tech nk atte bs Ja 21k es il 27 7.90 3.37 13.99 8.34 5.65 
Hinstetounmeec i == se eee 8.88 7.82 1.06 12.56 WET 5.29 
ce ee ee ea ee 12.31 10.06 2.25 1317 ~Y 3 849 4.68 
12355 6.74 5.81 10.78 Ua 3.41 
14.86 7.14 Uetl?4 13.51 6.42 7.09 
15.12 7.56 7.56 14.75 Woes, Ui? 
Second) foun tect =e 13.71 7.88 5.84 13.05 7.38 5.68 
c D 

0-6 inches Sree ee 8.12 6.82 1.30 9.65 10.22? — 57 
Ono Min ches eee 9.15 6.10 3.05 10.86 9.92 4.94 
cP PLet Vy cel eR AEE oe, 8.67 Sil 3.40 11.28 7.03 4.25 
Drow Cet tp ak Oe or ies ns oe A 9.66 4.98 4.68 12.18 6.55 5.63 
Sa teeth ae wn Jan. Skee A Ee 12.81 5.70 ela 13.92 7.29 6.63 
insted oumelect ss se aren 9.94, 5.60 4.34 11.91 7.24 4.67 
ACh PLCC, po ac a eee wr 11.85 5.49 6.36 13.94 7.58 6.36 
5 Ome Cte kee re Deed 9.81 5.08 4.73 14.02 6.48 7.54 
Gripelectqn ee ete hs hee INES 5.70 5.87 14.27 7.78 6.49 
eG TeCip seat eiea N. se oN Gna ee 11.42 6.43 4.99 14.81 6.76 8.05 
Second four feet 11.16 5.68 5.49 14.26 7.15 Teel! 


A and B, near Jamestown, N. D. September 25. 
C and D, near Carrington, N. D. November 6. Precipitation, August, September, and October, 2.31 inches. 


2.31 inches. 


"These minus quantities are illustrative of the fact that there is considerable probable error in the hygro- 
scopic determination. However, surface samples may often be air dried to a point below the hygroscopic moisture. 


*This value probably in error, but its correction would further improve the showing for corn. 


Precipitation, August and September, 4.44 inches. 


TABLE 7.—TEXTURE IN RELATION TO PuysicAL PrRopeERTIES OF Sort? 


Computed wilting 


Mechanical analysis 


coefficient Maxi- 

Hygro- Mois- From* From? mum 
scopic ture hyg. moist. water Fine Coarse Medium Fine 
Soil Description coefficient equiv. coeff. equiv. capacity gravel sand ‘ sand sand 
Aen bine w sand meeacens 1.67 3.9 WS) Dal 29.2 OS LOGI 2373436 
B  Loamy, find sand. 2.63 es 3.9 4.0 30.6 0.3 U9) 20 7405 

F Very find sandy 

Oar ee Ss 7.40 17.4 10.9 9.5 49.5 5.4 6.4 5.3 142 
Ei tigs ecam eee ee Doe) 8.70 23.0 12.8 12.5 67.6 ie? 6.3 tess Ue 
ih, (Glen g dering 10.40 27.0 15:3 14.7 67.2 ONO Abe, 0.3 0.5 
ING Clayrsulso)| aaa 12.70 30.0 18.7 16.3 68.6 0:0 ein: 0.2 0.4 
P “Gumbo” clay 19.80 45.2 29.2 24.4 89.4 0.0 0.9 0.4 0.9 


Very 
fine 
sand Silt Clay 


Cel, WLS 326 
12:35 9 OReeeS 


35.6 
19.7 
26.6 
21.9 

6.3 


17.8 
29.1 
41.8 
44.6 
31.2 


15.4 
20.9 
30.8 
32.9 
60.3 


‘From Studies on the moisture equivalent of soils, by J. ‘C. Russell and W. W. Burr. 
10 


"Computed from formula: 


Wilting coefficient 


*Computed from formula: 


Hygroscopic coefficient 68 
Wilting coefficient 1 
Moisture equivalent 1.84 
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er amount of moisture required to replenish 
the silty or clay soil even to the wilting co- 
efficient is apparent from the percentages which 
are characteristic of soils of different texture 
(see Table 7). It is conceivable that with only 
light rains, in hot weather, this fine soil may 
for long periods have no available moisture 
whatsoever in the surface layers, while the 
same amounts will satisfy the minimum require- 
ments of plants upon a sandy soil. 


Thus, from many angles, instead of the 
“desert of sand,” fine-textured soils are coming 
to be recognized as the really “droughty” 
ones. Having certain disadvantages in pro- 
ductivity, and a lower limit of maximum water- 
holding capacity in wet periods, sands and 
sandy loams yet present a certain stability un- 
der ordinary drought conditions which fine or 
heavy soils do not possess. Their moisture sup- 
plies are likely to last longer, in part because 

they are not so readily available to all plants, 
or to the atmospheric conditions which dissipate 


them. 


The greater amount of free moisture present 
in the sandy soils, with its attendant deeper 
storage, accounts for the greater ease of estab- 
lishment, and greater height growth and lon- 
gevity of trees planted on loamy sand or sandy 
loam soils. It also accounts, to some extent, 
for the presence of natural growth of trees and 
shrubs in areas of low precipitation in the 
Great Plains, especially in areas of dune sand, 
where trees and shrubs have been found to 
penetrate to depths of over 20 feet, and where 
may be found such species as prairie ash 
(Fraxinus pennsylvanica Marsh), aspen (Popu- 
lus tremuloides Michx.), various species of 
cherry (Prunus sp.), chittamwood (Bumelia 
lanuginosa (Michx.) Pers.), several species of 
hackberry (Celtis spp.), hawthorn (Crataegus 
spp.), shin oak (Quercus havardi Rydb.), sev- 
eral species of plum (Prunus spp.), skunk 
brush (Rhus trilobata Nutt.). The presence of 
these trees would indicate that moisture is re- 
plenished in the subsoil with sufficient fre- 
quency so that the soil moisture content does 
not remain near the hygroscopic coefficient for 
so protracted a period as to cause death of 
most of the plants from drought, as would be 
the case if the trees were growing in a similar 
topography and slope but on a fine-textured, 
impervious soil where moisture relations for 
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tree growth and reproduction are infinitely 
poorer. 


Recognizing that there are definite limits of 
probable droughtiness beyond which tree plant- 
ing for any practical purpose cannot go, in the 
Plains, or elsewhere, it is the purpose of this 
article to emphasize that with the same precipi- 
tation, those limits are reached much more 
quickly upon fine-textured than upon sandy 
soils. 


Preparation for the easy and successful es- 
tablishment of tree plantations should always 
include a sufficient period of fallowing to build 
up a reserve of moisture, the period depend- 
ing, as we have pointed out, on the previous 
use of the land, the kind of seasons current 
and preceding, and the degree of depletion 
which may have occurred. While no true re- 
serve of subsoil moisture may be made, it is 
usually a fairly simple matter to obtain enough 
in the top layer, in which the roots are placed, 
to guarantee survival at the beginning. How- 
ever, aS provision against a growing season 
with only 50 percent of normal precipitation, 
observation has indicated there should be at 
least 4 inches of free water in the upper 4 
feet, or 6 inches in the upper six feet, available 
for newly planted trees. The total quantity 
actually available can be determined without 
any elaborate sampling devices, and the free 
water may be estimated with the aid of the 
information given in Table 7. In its dry-land 
demonstration planting, much of it on very fine 
soils, the Bureau of Plant Industry has made 
one year of fallowing before planting a mini- 
mum requirement, and this rule cannot be safe- 
ly set aside unless there is study of the stored 
moisture of each individual case. 

A much more serious question is whether, on 
the more droughty, fine-textured soils, anything 
can be done which will guarantee the future of 
the plantation, and longevity through even rea- 
sonably severe drought. There is really no 
evidence that trees demand less moisture than 
agricultural crops, that they will long permit 
any reserve of moisture to exist, without utiliz- 
ing it, or that they will tolerate any more se- 
vere exhaustion of soil moisture, within the soil 
mass reached by their roots, than any other 
type of plant. Such being the case, except for 
one minor factor which may prove to possess 


little realism, it is not sufficient that moisture 
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conditions should be good at the outset; in 
some way, there must be extremely effective 
conservation of moisture at all times, with op- 
portunity created for its deep storage whenever, 
in winter or rainy periods, any excess over cur- 
rent needs may be made available. In a large 
measure, fairly wide spacing and _inter-tillage 
throughout the life of the stand offers the most 
direct means of accomplishing this end, al- 
though from a practical standpoint few farmers 
seem to find the time necessary to cultivate a 
tree grove during its entire life cycle. At the 
other extreme, plantings dense enough quickly 
to shade the ground and to retain all litter 
which may possibly accumulate, may be nearly 
as safe, if the trees pass the period of a few 
years when cultivation is impossible yet when 
the canopy and ground protection are incom- 
plete. Under extreme conditions, however, there 
is always the probability that the chronically 
limited moisture supply will never permit a 
sufficiently dense cover to accomplish these 
ends, 

Although it has been less tried, the writers 
are of the opinion that either deep, permanent 
terraces, or pits, may permit permanent ex- 
istence of trees on fine-textured soils with little 
or no cultivation. This thought arises not so 
much from the necessity of preventing run-off, 
although that may at times be a critical factor 
with sloping ground, as from the need for 
utilizing as little as possible of the available 
water to wet the surface layer. In short, by 
concentrating on a part of the area most of the 
rainfall (when it comes fast enough to run on 
the surface at all), to insure deeper penetration 
than would otherwise occur. That this is pos- 
sible, and effective, has been proven, but the 
initial ground preparation is expensive, and its 
practical application would depend entirely on 
the use of special machinery to do the work. 

Lest the reference to “terraces” here be con- 
fused with the contour terraces which have now 
become familiar through soil- and water-con- 
servation activities, let it be stated that what we 
have in mind is grading of the ground without 
reference to the occurrence of any slope what- 
soever, although, naturally, following contours 
if possible and if there is a definite slope. That 
is, on flat ground, the earth would be thrown 
both ways from the projected tree rows, to 
form ridges 12-18 inches high between them. 
The advantage of such furrows over individual 
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tree pits is that they can be formed by power 
machinery and can be subjected to shallow 
cultivation while the trees are being started. In 
both, the trees are in some danger of “drown- 
ing,” and of heaving by ice, if placed at the — 
lowest point, and are generally placed on a 
north-facing slope. Lister furrows (see Fig. 3) 
accomplish the same purpose in a small way, 
but because of their close spacing and narrow- 
ness of the ridges relative to height or depth, 
it is not possible to grade them smoothly 
enough to encourage maximum run-off from 
the ridges, to make them” permanent, nor to in- 
sure very much concentration of water where 
it will do the most good (see Figure 4 for il- 
lustration of this brief mention). 

The one exception to the prevailing thought 
that preparatory measures cannot be perma- 
nently helpful, if designed only to increase the 
supply of moisture when the trees are planted, 
is in the possibility that, by storing enough 
moisture before planting to affect the subsoil to 
a considerable depth, the initial root-system of 
the trees may be influenced toward deeper root- 
ing than generally occurs in fine soils in dry 
regions. Deep rooting is in some measure a 
safeguard, and if it be true that a deep tap-root 
will not draw much moisture when the surface 
or feeding roots are well supplied, then there is 
a possibility that a small, deep reserve, built 
up occasionally, can be held for “the rainless 
day.” So far as known to the writers, this 
theory of tap-root intermittent functioning has 
never had any direct proof—it is purely a 
theory. 
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COMMENTS ON “SUSTAINED YIELD VERSUS CLEAR-CUTTING— 
A HYPOTHEFICAL CASE” 


By D. M. MATTHEWS 
University of Michigan 


From time to time the Editor receives the suggestion that the pages of the JouRNAL should be 
open for a discussion of articles which have already appeared. Despite the fact that such dis- 


cussions always are welcome, few are received. 


In the November 1938 issue of the JoURNAL 


“A Lumberman” compared sustained yield and clear-cutting as seen from the point of view of 


a manager of a torest property. 


The author expressed the hope that there would be a free 


discussion of his paper. The following three articles by foresters provide interesting viewpoints. 


the lumberman? in the latter’s calculations 

with regard to the financial results of 
sustained-yield operation and in disagreement 
with him on the financial results of liquidation. 
Usually it is the other way around. 

The lumberman presents reasonable figures 
for income and expenses in the sustained-yield 
case, and quite properly shows results in the 
form of net return on invested capital. In 
commenting on the sustained-yield case, Walley 
and Bromley” indicate that the lumberman is 
wrong in showing a net income of only $64,700 


[as writer finds himself in agreement with 


~ 
above 2.18 percent. But now let us examine 
the lumberman’s case for liquidation. 

He reports total assets of $3,500,000, which 
we can tentatively agree to. We cannot agree 
with the methods shown for the return of the 
capital represented by these assets to the stock- 
holders. The funds represented by inventories 
and accounts receivable will not be returned in 
equal annual amounts throughout the liquida- 
tion period, but will be recoverable in a lump 
sum at the end of that period. The report on 
the assets might reasonably be set up as fol- 
lows: 


Assets 
AMD ET oadee pew cate Oe Cie ee Beye $2,000,000 
Jee ToyRt Mee Ce AS Soe PA OURS OE eA oe 600,000 
Ee QUIPINE Nt pis tek ie AUR: Sheen wee eee 200,000 
Inivenitoriegs, Gg tie tein. ei ewe ene 500,000 
AWeeounts=receivablews =. ee se ee 200,000 
Total $3,500,000 


under the sustained-yield plan, contending that 
income should include $15,000 allowed for 
depreciation, This would make net income 
$79,700, which they then proceed to capitalize 
at 3 percent, thus indicating that the property 
is worth $2,657,000 on a 3 percent basis. Sure- 
ly it is plain that a depreciation charge is a re- 
serve, not available for distribution as divi- 
dends, and therefore is not to be included with 
income which is capitalized to determine net 
worth on any interest basis. 

The lumberman is right, and in the case of 
sustained yield he will have only $64,700 to 
distribute as dividends, which makes his prop- 
erty worth $3,000,000 on a 2.18 percent basis, 
and worth anything you like less than that fig- 
ure as you raise the basis of capitalization 


“A Lumberman. Sustained yield versus clear-cutting 
—a hypothetical case. Jour. Forestry 36:1138-1141. 

"Walley, J. M. and W. S. Bromley. Comments. 
Jour. Forestry 36:1142-1144. 
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Recoverable through: 
Reserve for depletion 
Reserve for depreciation 
Reserve for depreciation 
Sale at end of liquidating period 
Collection at end of liuidating period 


Let us now examine the income statement for 
the liquidating case. Income is shown to be 
$210,000 made up of growth at the rate of 
8,000 M worth $5 per M, and conversion profit 
at the rate of $5 per M on an annual cut of 
34,000 M. However, it is clear that for every 
1,000 feet cut, timber to the stumpage value of 
$5 is realized in addition to the conversion 
profit of $5. If we accept the lumberman’s 
estimate of $136,300 for annual taxes, other 
than income taxes, and for depreciation, the in- 
come statement perhaps can be more clearly 
presented (Table 1). 

What management chooses to do with this 
sum, which will be available annually, is next 
to be considered. Management might distribute 
this sum annually to stockholders, making plain 
to them that each payment consisted of $133,- 
333 of returned timber capital and the balance 
interest on the diminishing capital in the busi- 
ness. A sounder procedure might be to build 
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TABLE 1 
Gross annual receipts. Annual cut of 34,000M @ $10 (Stumpage @ $5 and conversion profit at $5) $340,000 


Annual fixed charges for taxes other than income taxes and for depreciation on a straight line basis 


Net annual receipts before allowance for income taxes 


Net receipts 


$2,000,000 133,333 


Depletion allowance for tax purposes — = 


15 


up a depletion reserve so that the $2,000,000 of 
timber capital could be returned along with the 
depreciation reserve at the end of the liquidat- 
ing period. It must be remembered that the 
$700,000 of inventories and accounts receivable 
will be returnable at this time also through sale 
and collection of outstanding accounts. 

Let us assume that management believes that 
it can invest its depletion fund safely to earn 
3 percent. In that event, the amount that it 
would be necessary to put in the reserve annu- 

.03 
ally would be $2,000,000 or 
(1.031°—1) 
$2,000,000 x .053766=$107,532. 

We can now calculate the amount available 

for dividends as follows: 


Income available before allowance for deple- 

Hon wotetimben capital ee $186,108 
Annual reserve to depletion account. 107,532 
Income available for distribution as dividends 78,576 
Less privilege dividend tax of 2.5 percent 1,964 


Balance dividends declared... 76,612 
Dividends as a percentage return on invested 
capital: 
$76,612 
z=2.19 percent. 


$3,500,000 

It would appear that the lumberman has 
made out an unreasonably bad case for the 
liquidating program, in so far as the calculation 
of net interest return on invested capital goes. 
Actually management could distribute $76,612 
in dividends, or 2.19 percent on the invested 
capital, instead of the $53,895 or 1.5 percent 
which the lumberman shows to be available. 
However, when the lumberman calculates the 
value of the property under the liquidating 
plan, he makes the same error that Walley and 
Bromley do, and capitalizes not only his de- 
preciation, but also his returned inventories and 
accounts receivable, which in no case can be re- 
ceived before the end of the liquidating period. 


136,300 

Soh eg ee ee $203,700 
$70,367 

soe ae eee nt oe TT eee 17,592 

$186,108 


Accepting for the moment the 4 percent basis 
of capitalization, which he uses, we find that 
he calculates the value of the total property 

$64,700 
under sustained yield to be or $1,617,- 
04 
500. Note that he is here capitalizing the in- 
come received exclusive of depreciation, and 
that he here recognizes that inventories and 
accounts receivable are not a part of income. 
The fact that the owners have to invest $1,000,- 
000 in plant, equipment, inventories, and ac- 
counts receivable, and are entitled to a return 
on this invested capital, merely indicates that, 
if 4 percent is used as a basis of capitalization, 
the value of the timber capital is over-written 
by the difference between $2,000,000 and $617,- 
500, or by $1,382,500. Only if a 2.18 percent 
basis of capitalization is used can the timber 
assets be placed at $2,000,000. 

In the liquidating case only the income avail- 
able for dividends and return of capital should 
be used as the basis of capitalization. There- 
fore, when using a 4 percent basis for capital- 
ization, and 3 percent for return of capital 
through the depletion account, we have $186,108 
to enter in Hoskold’s formula when only 1 per- 
cent is allowed for risk, or 


186.108 $186,108 
[ae a5 (in ——_= $1,986,000. 
03 093766 
(iy cee nian 
1.03°—1 


Inasmuch as under the liquidating plan the 
owners have to supply $1,500,000 of capital 
additional to that represented by the timber, 
the timber asset, under the liquidating plan on a 
4 percent basis of valuation is apparently over- 
written by the difference between $2,000,000 
and $486,000, or by $1,514,000—a greater over- 
valuation than in the sustained yield case. 

This is, of course, only apparently and not 
actually true because provision is made in the 
formula for the return of $1,986,000 of timber 
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capital. However, as the formula only provides 
for interest at the rate of 4 percent on this 
amount and as interest is demanded on $1,500,- 
000 of additional capital this would leave only 
enough balance to pay interest on $486,000 of 
timber capital. 

A better way of getting at the value of the 
timber capital would be to deduct from the 
$186,108 the interest demanded on conversion 
capital of $1,500,000, which at 4 percent would 
amount to $60,000, thus leaving $126,108 avail- 
able annually for interest on and retirement of 
timber capital. Applying Hoskold’s formula 
with a 4 percent earning rate and 3 percent 
sinking fund rate we have 


$126,108 
Ye 87.316 000 
093766 
as the value of the timber capital. This sum 
we can make as much less as we like by raising 
the earning and risk rate in the formula. If we 
accept the above figure as the value of the tim- 
ber capital then the demand on the part of the 
owners for a depletion allowance of $133,333 
$1,346,000 
should be reduced to = $89,800. 
15 
The taxable income should then rise to $113,- 
900, and the tax at 25 percent to $28,475; 
(the Bureau of Internal Revenue will get you 
if you don’t watch out, Mr. Liquidator) and 
the whole financial picture changes. 

This is not the place to discuss the difficul- 
ties we encounter when we begin to value a 
property at an arbitrary rate other than that 
which it is earning. However, it is plain that 
Hoskold’s or any other formula must be used 
very carefully in valuing assets where varying 
risk rates are assumed to apply. Anyone can 
flex an interest rate in a formula up or down 
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to prove what he wishes. Proof of the validity 


of such changes in the interest rate is usually } 


very difficult. 

We are forced to the conclusion that the best 
comparison of the two plans is one where the 
interest returns on the required capital are 


compared. In this case we see that the sus- 


tained-yield plan will yield a return of 2.18 | q 


/ 
| 


percent and the liquidating plan a return of a 


2.19 percent. 
decide between (1) investing $1,000,000 addi- 
tional capital and obtaining an annual income 
of $64,700 for an indefinite period with real 


possibilities of increases in this income as the || ~ 


growing stock can be built up above 5 M feet 


per acre; and (2) obtaining an annual income | 


of $76,612 when they put up $1,500,000 of ad- 
ditional capital, this latter income to cease in 
15 years, at which time they get their capital 
back. 

One more comment and then I am through. 
The lumberman assumes the same values for 


stumpage realized and conversion profit in both |} 


cases. However, in the sustained-yield case, he 
will be cutting only the larger and more valu- 
able timber. In the liquidating case he will be 
cutting it all. Surely if the stumpage cut under 
the sustained yield plan is worth $5 per M, 
and the conversion profit amounts to an addi- 
tional $5 per M, the lumberman could not ex- 
pect to realize these same values when he is 
liquidating his entire growing stock. Direct 
conversion costs would certainly be higher and 
the outturn less valuable on a unit basis. If 
these differential values are given due considera- 
tion, it seems unlikely that a satisfactory case 
could be made out for the liquidating program, 
in spite of the fact that current methods of taxa- 
tion favor such a plan. 


COMMENTS ON “SUSTAINED YIELD VERSUS CLEAR-CUTTING— 
A HYPOTHETICAL CASE” 


By A. Z. NELSON 
U. S. Forest Service 


of the JoURNAL, entitled “Sustained Yield 
Versus Clear-cutting—A Hypothetical 
Case” by “A Lumberman,” and “Comments” 
by Walley and Bromley, have been read with 
much interest. Since open discussion of this 
article was invited, the following additional 


, ‘HE article in the November 1938 issue 


comments, prepared with benefit of suggestions 
from some of my colleagues, are offered. It is 
hardly necessary to preface these remarks by 
calling attention to the valuable service ren- 
dered by “A Lumberman” in presenting this 
carefully worked out problem related specifi- 
cally to an existing property. 


Essentially the owners have to |‘ 


SUSTAINED YIELD VERSUS CLEAR-CUTTING 


My comments relate to the following points 
in the article: 

1. In computing the amount of the federal 
and state income taxes in the sustained yield 
case, he made no allowance for depletion of the 
timber stand. Theoretically, there is no actual 
depletion under sustained yield. The income 
tax law and regulations, however, are based on 
the usual liquidation practices. In such a case 
as this, depletion could be taken for a time at 
the same rate as if under liquidation, followed 
by occasional adjustments downward for vol- 
ume added by growth, until the original cost of 
the timber (or its value as of March 1, 1913 if 
acquired before that date) were exhausted. The 
income tax law and regulations relating to the 
depletion allowance on forest properties have 
been more fully explained elsewhere.’ The al- 
lowable depletion deductions would greatly 
diminish the income tax burden in this case and 
leave a correspondingly greater net income for 
distribution to the stockholders. 

2. Under the heading “Earnings before de- 
preciation and taxes,” the total earnings in the 
liquidation case are shown as $210,000. The 
annual “conversion profit” is given as $5 per 
thousand board feet, or a total of $170,000, 
based on a cut of 34 million feet. Since the 
stumpage value has previously been given as 
$5 per thousand, the gross realization must be 
$10 per thousand, or $340,000. This under- 
statement of gross income amounting to $130,- 
000 is balanced in the computation of taxable 
net income by failure to deduct depletion for 
income tax purposes, which deduction would 
average approximately $130,000. Accordingly, 
the income taxes are correctly shown, but the 
balance, ‘income available for distribution,” is 
understated. 

3. In the liquidation case it is also incor- 
rect to add $233,333 (termed the “Average an- 
nual return of capital”) to the net income. 
Capital investments are returned to the owner 
as income is realized through the liquidation 
process. The only annual return of capital in 
this case, however, is represented by depletion 
($130,000) and by depreciation ($56,000). 
Working capital and salvage value of plant and 
equipment are returned at the end of the liquid- 
ation period. 


United 
Pp. 406- 


1Fairchild, F. R. Forest taxation in the 
States, U. S. Dept. Agric. Misc. Pub. 218. 
410. 1935. 
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4. In both sustained yield and liquidation 
cases, social security taxes are entered in the 
financial statements as deductions from gross 
income. This would hardly seem warranted 
because the estimate of gross realization value 
is predicated upon the past financial record of 
the enterprise. Since the social security taxes 
are of very recent origin, they could not have 
been reflected in the prior financial results. The 
final incidence of such taxes is unknown. It 
may be that the wage earner, the employer, or 
the public (in higher prices) may each bear 
a share of the burden. There is no certainty, 
however, that the employer will in fact continue 
to bear the full burden assigned to him under 
the provisions of the law. How the burden 
will be distributed, therefore, is a question of 
much significance. 


5. The total area of the property is given as 
100,000 acres, of which 80,000 represent pro- 
ductive forest. If the 20,000 acres of unpro- 
ductive forest were not intermingled with the 
main area but exist as a separate block con- 
tiguous to the main area, then the 20,000 acres 
of unproductive land do not enter into the prob- 
lem of determining the relative profitability of 
sustained yield versus liquidation on the 80,000 
acres. The 20,000-acre area should be treated 
as a separate part of the problem, since it need 
not be retained if the expected future income 
will not justify its charges. This separation 
would reduce the forest crop or property taxes 
charged to the 80,000 acres here under con- 
sideration. 


‘teed bi that the realization 
(stumpage value and “conversion profit”) per 
thousand board feet is estimated to be the same 
in both the sustained yield and _ liquidation 
examples. This could hardly be true in actual 
practice. Although costs of logging might be 
expected to increase under sustained yield as 
compared with liquidation, trees of larger size 
and higher quality would undoubtedly be taken. 
Lumber from the higher quality logs would 
bring a higher average market price, and the 
logging and milling of low value logs would 
be much reduced. If most sawmill costs are 
classed as direct costs, the savings obtained on 
a unit basis by increasing production would be 
relatively small. These and other considera- 
tions would seem to indicate that, to keep the 
comparison true, the gross realization value per 


is seen gross 
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thousand board feet should not be the same for 
the two examples. 

7. There are two general methods that may 
be employed in allowing for noninsurable risk; 
either including it by an addition to the interest 
rate, or deducting an adequate allowance from 
the expected future income (or future income 
reduced to present worth) of the enterprise. 
There is no positive indication as to what extent 
the author has allowed for risk in his estimate 
of expected future income. Therefore, there is 
no definite guide for checking the allowance 
for risk in the interest rate. 

8. In the liquidation problem land taxes, as 
Walley and Bromley indicate, should be com- 
puted on the basis of the ad valorem property 
tax, using the best estimate possible of tax rates 
and assessed values. In computing the taxes on 
assets being liquidated by a given amount an- 
nually, or assets decreasing in value through 
depreciation, certain complications are involved 
if it is to be done with accuracy greater than 
merely a rough estimate. Simplified formulas 
adapted to solving this type of problem are now 
available.” 

9. The assumption is made that bare land 
has no value. This assumption may be justified 
as an arbitrary simplification of the problem, 
but it is clear that it departs somewhat from 
the obvious facts. In the sustained-yield case 
the annual growth is a function of the two ele- 
ments, the growing stock and the land. Al- 
though it is difficult to ascribe separate values 
to each, no net income would be forthcoming 
if one of these two elements were missing. In 
the liquidation problem the cutover land could 
probably be sold, if not to private individuals, 
then possibly to the state or federal govern- 
ment. If the expected price were high enough 
lo cover anticipated carrying charges, costs of 
making the sales, and a reasonable margin of 


*Day, B. B. and A. Z. Nelson. Theory and computa- 
tion of the property tax on forests. Jour. Forestry 35: 
845-858. 1937. 
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profit, the land would be held for sale rather 
than abandoned. 

10. Tax costs seem to be advanced as the 
principal argument in the case against sustained 
yield. This viewpoint is accepted and empha- 
sized by Walley and Bromley. While the abso- 
lute amount of taxes as shown is impressive, 
they are nevertheless only one class of expenses 
involved in the enterprise. Logging, milling, 
and other current operating costs are even more 
important items. The net income expected 
from the enterprise, and*consequently its value, 
would be increased by a prospective reduction 
in any of these costs. Furthermore, there is 
no evidence in these two cases that taxation 
discriminates against sustained yield; rather the 
reverse. Although unmodified ad valorem taxa- 
tion is inherently more unfavorable to deferred- 
yield than to annual-yield enterprises, as mea- 
sured by the ratio of taxes to income before 
taxes, this question is not here involved. The 
forest crop law favors sustained yield over 
liquidating forest properties as well as over 
other properties which contribute to economic 
and social welfare, such as, for example, pro- 
ductive farms. As to burden of income taxes, 
the sustained-yield enterprise is favored over 
the liquidation, since it benefits by depletion 
deductions without actually sustaining deple- 
tion. In so far as other taxes than property and 
income taxes are concerned, these two types of 
enterprise are on a par with each other and 
with all other incorporated business. It is not 
clear, therefore, how taxes could be the decid- 
ing factor for liquidation as against sustained- 
yield management in this case. 

If a recomputation were to be made on the 
basis of the foregoing comments, the principal 
changes in the figures would occur in respect 
to the liquidation case. It is quite possible 
that a resurvey of the problem, taking account 
of the preceding comments and supplying the 
missing data, would indicate as great or pos- 
sibly even greater net earnings, discounted or 
carried forward to the same point in time, 
under sustained yield as under liquidation. 


SUSTAINED YIELD VERSUS CLEAR-CUTTING—ANOTHER LOOK AT A 
HYPOTHETICAL CASE 


By JULIAN E. ROTHERY 
U. S. Forest Service 


are due “A Lumberman” for setting 

forth in the November 1938 JouRNAL an 
analysis of a hypothetical case of clear-cutting 
and sustained yield. Far too little study has 
been given to the financial aspects of lumber- 
ing operations, on either basis, and this dis- 
cussion is most timely. 

It is too often supposed that the financial 
side of a lumber operation is simple, and that a 
comparison of values under different plans of 
management can readily be made, perhaps off- 
hand. However, it will be seen from the fol- 
lowing discussion that, even under the very gen- 
eralized assumptions taken by “A Lumberman,” 
such a comparison is by no means simple, and 
many a pitfall awaits the unwary. 

Insufficient data are presented to develop in 
detail a close comparison of values, or to obtain 
the full basis of his assumptions. I shall there- 
fore confine myself to his general presentation 
making a few necessary assumptions of my 
own, but in the main using his data, to correct 
what appear to be the most obvious inconsis- 
tencies. 


RS thanks of the industry and of foresters 


SUSTAINED YIELD 


1. In the presentation by “A Lumberman,” 
social security taxes are charged at full 3 per- 
cent. There is no doubt that the full 3 percent 
is an item of cost, but that it is all absorbed 
by the enterprise is open to question. For sim- 
plicity, in both cases, I have therefore used 
only one-third of the social security taxes as a 
net cost, which results in higher incomes, though 
perhaps it would set forth the actual steps a 
little more clearly if the full tax were charged, 
and the selling prices increased and labor costs 
decreased to cover the two-thirds tax which it 
is assumed will not fall on the enterprise. 

2. The income tax as computed does not 
allow for depletion of timber. Although under 
sustained yield no depletion is suffered, the Bu- 
reau of Internal Revenue would allow the re- 
turn of the value as of March 1, 1913, or the 
cost if acquired at a later date, assumed to be 


1Matthews, D. M. Management of American forests. 
McGraw-Hill Book Co., New York. 495 pp. 1935. 
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the book value of $2,000,000. The actual pro- 
ration of the $2,000,000 depletion allowance 
would be determined by periodic checks and 
field surveys to determine the growth, but for 
simplicity I have taken it as “A Lumberman” 
has done, a straight line increase, and then pro- 
rated it over fifty years, with the result that the 
income tax, starting at $4,600 the first year, 
when full depletion is allowed, is assumed to 
increase over the period by $400 a year, until 
the fifty-first year, when no depletion is al- 
lowed, and the tax on the full income, amount- 
ing to $24,600, is obtained. 

These unequal tax payments are reduced to 
present worth at 3 percent by tabular factors 
given in Matthews’ Management of American 
Forests, and then amortized by use of the 
year’s purchase factor at 3 percent over the 50- 
year period to yield a “level amount,” a simple 
device to handle unequal payments. The effect 
of this is to compute an equal annual tax re- 
serve of $7,400, which invested at 3 percent 
will provide for all the increasing future taxes, 
the surpluses in the first years accumulating to 
provide for the deficiencies in the later years. 
The same treatment is accorded the timberland 
taxes under the liquidating plan, though in that 
case the tax is declining instead of increasing. 

With this generalized but consistent handling 
of these taxes, and a slight adjustment upward 
in the dividend privilege tax, the $88,700 net 
to stockholders as shown later in my tabulation 
is comparable to $64,700 as given by “A Lum- 
berman.” 

Because of the increasing income tax, I have 
divided the perpetual life under sustained yield 
into the first 50-year period reflecting this in- 
crease, followed by an infinitely long period 
when this tax is constant, treating this period as 
a perpetuity, deferred 50 years, using 3 percent 
interest. The total present worth is then re- 
duced by 25 percent risk, which for a perpetu- 
ity reflects the risk allowance obtained by the 
use of 4 percent if 3 percent is taken as a safe 
rate, as “A Lumberman” has done. 

It will be noted that the value of a perpetu- 
ity deferred 50 years by this method of risk 
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allowance is somewhat greater than if a 4 per- 
cent rate had been used for the deferment pe- 
riod. However, there is no apparent reason to 
compound even a | percent risk for 50 years 
when most of the risks at least may be taken as 
fairly constant. The question of risks is dis- 
cussed more in detail under the liquidating 
plan. 

The entire question of the income beyond 
fifty years becomes rather unrealistic, and at 
best it is a relatively small amount. Even at 4 
percent, over 85 percent of all value is recov- 
ered in the first 50 years. 

As we are trying to compare the value of the 
timber under different plans of management, 
the initial investment in plant, equipment, and 
working capital employed (which differ in the 
two plans) should be subtracted from gross 
present worth. The plant and equipment are 
assumed to be always maintained at $600,000, 
by means of the $15,000 depreciation charge, 
or perhaps better called the renewal reserve, 
since ordinary maintenance and repairs are pre- 
sumably charged currently. The $400,000, rep- 
resented by inventories and accounts receivable, 
is working capital, always in use, and the de- 
duction of the $1,000,000 represented by these 
items from the value after 25 percent risk, gives 
the same result as if 4 percent interest had been 
charged currently on this sum. 

Without changing “A Lumberman’s” funda- 
mental assumptions, but with the changes in 
calculations indicated, the value of the timber 
is shown in the following calculations to be 
$1,122,000, instead of $650,000 (deducting 
plant, equipment, and working capital) as given 
by “A Lumberman.” This is nearly all ac- 
counted for by the fact that I have made allow- 
ances for lessened income tax and net social se- 
curity costs, totaling approximately $24,000 
annually. These allowances may not be as 
“A Lumberman” would determine them, but 
they are consistent and appear reasonable, and 
the effect is a material increase in the estimate 
of value under ‘sustained yield. 


LIQUIDATION 


A simple presentation is to consider, as “A 
Lumberman” has done, that, due to the interim 
growth, 34,000 M feet can be cut annually for 
15 years. This will yield a gross income for 
taxes, return of capital, and interest and risk 
of $340,000 per year. The working capital, 
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now increased to $700,000 in inventory and 
accounts receivable, is of course not returned 
annually, but only at the end of operations, 
which for this item I have set at 16 years, al- 
lowing 1 year average time outstanding for the 
disposal of inventory. Plant and equipment 
have been increased to $800,000. 

1. As pointed out by Walley and Bromley, 
the timber would probably be assessed under 
the general property tax, which using the ratio 
of assessment and millage used for computing 
the tax on plant, equipntent, and inventory (40 
mills on 60 percent of value) would give an 
initial tax of $48,000, decreasing as the timber 
was removed, to only $3,200 in the fifteenth 
year. The “level amount” of $27,400 is $5,400 
more than given by “A Lumberman,” who used 
the Forest Crop Law basis, but is 80 cents per 
M on the quantity cut, not an unduly high figure. 
The initial tax of $48,000 may be high, but as 
a matter of fact taxes frequently do not decline 
as the timber is removed, but often remain 
almost constant in total amount over long pe- 
riods of time. Lacking more specific informa- 
tion, $27,400 average tax seems reasonable. 


2. Social security taxes are taken as under 
the sustained-yield plan, at a net cost, borne by 
the enterprise of one-third the total, or $9,000. 


3. Income taxes are taken on the straight 
line proration of growth, but constant through- 
out the period of liquidation. These and the 
dividend privilege taxes are adjusted to the con- 
ditions, giving $249,300 annual gross income 
available for profit and risk, and for interest 
and return of investment in timber, plant, equip- 
ment, and working capital. This is reduced to 
present worth at 3 percent for 15 years, and 
the same 25 percent risk allowance applied as 
under the sustained yield plan. The subtraction 
of plant and equipment totaling $800,000 from 
gross present worth provides for the return of 
this investment at 3 percent plus 25 percent 
risk. The working capital, returned when the 
business is wound up in 16 years, is shown as 
a credit to the working capital originally re- 
quired, which yields the same amount as if 3 
percent on $700,000, or $21,000, were reduced 
to present worth at 3 percent for 16 years 
($21,000 12,5611—$263,800), and the sub- 


traction provides for 25 percent risk. 


Present worth of salvage value, recovered in 
the future or income from the sale of cutover 
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lands, could properly be added to value of the 
entire property given. 

The timber it will be seen in each case is 
logically valued at about $1,100,000. Where 
then is the joker, and at just what point did 
the trust officer mentioned in the original ar- 
ticle get lost in the Wisconsin woods? It is of 
course in the risk allowance, as will be more 
fully explained later, as both estimates of pres- 
ent worth of timber at a safe rate of interest 
taken at 3 percent, are closely comparable; 
$1,829,000 after subtraction of plant and work- 
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ing capital in the case of sustained yield, and 
$1,912,000 after similar handling of plant and 
working capital in the case of liquidation. 
Space will not permit of any extended discus- 
sion of this element in the valuations, but the 
reader is referred to Principles of Valuation? 
for a further exposition of the risk allowed by 
use of the same rate of interest for different pe- 
riods of time. The total risk allowed in the 
present worth of a perpetuity expressed by a 4 
percent rate of capitalization, if 3 percent is 
taken as a risk-free rate, is 25 percent, and the 


TABLE ]1.—VALUATION OF THE TIMBER UNDER SUSTAINED YIELD 


Gross annual income before taxes and depreciation (no depletion) 


GOOOmViEteet ates | Qe see BN ee ee 


Less taxes: 


Gapitalitstock tax =. ee 


Timberland tax 
Severance tax 
Property tax: 


Plant, equipment, and inventories... 
Socialiesecuribymbaxm (netmly/3) esses 


Depreciation—plant and equipment 


Net before income and dividend privilege tax. 


(reserve for renewal) 


$ 160,000 


46,600 


$ 113,400 
15,000 


$ 98,400 


Annual amortization of income tax—straight line basis of increase for 50 years. 


Ist year: 


Taxable income $98,400 less $80,000 depletion $18,400 at 25 percent = $4,600. 


Slst year: 


Taxable income $98,400, no depletion, $98,400 at 25 percent = 


Straight line increase for 50 years $400 per year. 
Present worth 3 percent—50 years. 
$400 & 477.50 = $191,000. 


Amortized by the year’s purchase factor 3 percent—50 years to yield “level amount” —————— 


Income available for distribution ___ ape Sere 
Less dividend privilege tax 2% percent —.. 


Net to stockholders for interest and risk 
and working capital 
Ist 50 years income 3 percent—$88,700 > 25.7298 —...----__-- 


Present worth timber, plant, equipment, 


All subsequent incomes of... => 
Less income tax 


SOCMOOm ALE Com DChCeNt = ae ee 25 Le Besy See 


Less dividend privilege tax 2% percent —-.. et Se ae oe 


Net to stockholders 


Worth 50 years hence 3 percent... Moe 8 See. 
A single sum—deferred 50 years 3 percent—$2,400,000  .2281] — 


ihotalpresent «wortheat oN percent. 22.2 === = = 
Eess 25 percent risk’ allowance __._.. ..._—_ _.__ 


Present worth entire enterprise 


Less plant, equipment, and working capital always iiied ist a ie ee 


POcentieaiouin Ow Tmnldar .. ee 


Grimes, J. A. and W. H. Craigue. Principles of 


$24,600. 


$ 88,700 


a 2-252, 000) 
$98,400 
24,600 


$73,800 
1,800 


_ $72,000 
=$2,400,000 


547,000 


EAE EE Nagatte ee ee $2,829,000 
707,000 


$2,122,000 
1,000,000 


$1,122,000 


valuation. 274 pp. Prentice Hall, New York. 1928. 
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value after allowing for risk is 75 percent of the at 3 percent is worth $11.94, At 4 percent it 
safe rate value (the “factor of safety”) is .75, is worth $11.12. Thus the total risk allowance 
which by the way has often been found to be is the difference or .82. Expressed as a percent- 


a reasonable allowance, from the analysis of 82 
selling prices of a large number of tracts of age of the safe rate value ———— = .069. 
timber. 11.94 

When, however, the incomes are terminable That is, only 6.9 percent deduction in value 


in relatively short periods, the return of cap- has been allowed, instead of 25 percent, and 
ital requires such a large proportion of it that whether he realized it or not, the trust officer, 


4 percent yields an utterly inadequate allow- by using 4 percent for 15 years set a value of 
ance for risk. 93 percent of a safe rate value, or assumed that 


Thus an annuity of $1 a year for 15 years this lumber enterprise was as sound and certain 
> 


TABLE 2.—VALUATION OF THE TIMBER UNDER LIQUIDATION 


Gross annual income before taxes, depreciation and depletion 34,000 M feet at $10... $340,000 
Less taxes: 
Capital \ stock tax. es ee ee $ 2,500 


Timberland tax on basis of 60 percent robe. $2,000,000 and 40 mills declining 
by equal amounts annually from $48,000 first year to $3,200 15th year. Straight 
line decrease for 15 years $3,200. 
Present worth 3 percent 15 years, $3,200 & 102.05 = $326,600. 
326,600 
Amortized at 3 percent 15 years to yield “level amount” —. —_——— = 27,400 
{ 11.9379 
Property tax: 
Plant, equipment, and inventories ___ A cns Mss MEU pets Mom es ee ea ee Spt! 28,800 
Social esecuritystax * (net; 1/3) ses 2.8 ee eee 9,000 67,700 


Net available for depreciation, depletion, interest on working capital, income, and dividend 


privilegetaxes, 24s a5. be a wallet, nine aie sg Mo ys ee $ 272,300 
ess #incomentaxs (COM puted moms eee 1 a wm eee eee ee ee bea 272,300 272,300 
2,800, 000 
ibess\1/15 of plant. :and’ timber? ————— ee ee eee 186,700 
15s 
$ 85,600 
$O0,000% Bt 25: POLCON ta ene a ee TS Re Se re aes 21,400 
$250,900 
Less dividend privilege tax as follows: 
otal qwatter"incom ey'tax S88 el kee OE $250,900 
Depréeciation=-and “=depletionwaes 0s La ee ee 186,700 
Income: available; for. distribution. 7 ee Se RO ee ne 
Maxvats 20o5 Dercenttn 2s. wet bole yk 1h oe Sabet PO Om Or ie ae 1,600 1,600 
Netetoustockholdersm(attensrenurne off sca pita |) ammemam aes sale nan enn nena $ 62,600 
Total .vailable for profit and risk and for interest and return of investment in | timber, plant, equip- 
ment and, “working capital es) 25 2 eS ee $249 300 
Present worth timber, “plant, equipment, and working capital 3 percent 15 years 
$249 3005S. Go N:93 0 Re eo eae wet eS Fgh a ek Sei ee ee a $2,976,000 
Less 25 percent risk allowance Eee SORRY ee eye I "744,000 
Present worth entire enterprise... eee eee nee es See Ph Ne en) $2,232,000 
Tesss plant ‘and: equipment 222.22 342 ..ces  S  r 800,000 
$1,432,000 
Less interest on working capital computed as follows: 
Amount of working capital required initially $700,000 
Present worth of capital returned 16 years hence 3 percent. sia 
700,000 “O23 EF sc UT Se ee ee ____. 436,000 
Cost of use of working capital 22 <2 eo ee 264,000 


Br esen tas WOnLMU TO fagti1n |) creases eae eee cc ug te a ee ee $1,168,000 


SUSTAINED YIELD VERSUS CLEAR-CUTTING 


of income as a 3 percent mortgage bond selling 
at 93! 


Applied to the different plans, the 25 percent 
risk allowance, or $707,000 under sustained 
yield, is equivalent to $1.75 per M for original 
400,000 M feet of timber, and plant and work- 
ing capital of $1,000,000. Under the liquidat- 
ing plan, 4 percent capitalization or 1 percent 
risk, gives a value of $2,771,000; the risk al- 
lowance is only about $205,000 or 50 cents per 
M for the same 400,000 M which now requires 
$200,000 additional expenditure for plant, and 
$300,000 ventured in additional working cap- 
ital. 


So much for the mathematical side of the 
element of risk, which is so greatly understated 
in the trust officer’s valuation under the liquida- 
tion plan. 

How about the practical aspects of risk which 
must be considered? At least five factors must 
be taken into account: 


1. Walley and Bromley point out that under 
liquidation there is no reserve mill capacity on 
a double-shift basis to compensate for a year 
when production is down, and I expect that 
“A Lumberman” would hardly count on 100 
percent of double-shift output for 15 consecu- 
tive years. 


2. The investment in plant and equipment 
becomes high in proportion to the value of tim- 
ber. 

3. The production of 34,000 M feet is based 
on estimated costs, output, and available mar- 
ket, whereas the 16,000 M feet production is 
based on past experience. 

_ 4, Lower grade material recovered in clear- 
cutting is presumably a greater proportion of 
the cut than in selective logging, and the oper- 
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ating ratio (operating cost divided by selling 
price) is higher. 

If a thousand feet of low-grade lumber cost 

20 
$20 and sell for $24, the operating ratio is —= 
24 
.83; thus 83 cents out of every dollar of sales 
are required for operating cost. If, however, 
high-grade lumber is produced at $24 and sells 
24, 
for $36, then (—=«6 ) only 66 cents out of 
36 
each sales dollar is required for operating cost. 
A $1,000 return from such an operation is far 
less risky than from lower-grade material. 

5. The return of capital in 15 years is ob- 
tained only at a sacrifice of the return for in- 
terest and risk (“A Lumberman’s” figures show 
$54,000 against $64,000). If inflation or a 
fall in purchasing power of money comes, can 
reinvestment be made on a comparable basis, at 
a later date, or is there a better hedge than an 
investment in a replacing natural resource? 

These factors must all be taken into account, 
and if weighed properly, particularly the period 
of liquidation and the operating ratios for 
which past experience provides a tangible mea- 
suring stick, for I suspect that “A Lumberman” 
would agree that the safe-rate, present worth 
as developed under liquidation should be cut 
more than under the sustained yield plan. 

These comments are not offered as a plea for 
either sustained yield or liquidation. Nor do 
they purport to give absolute comparisons of 
the two plans set forth by “Lumberman” be- 
cause the data are insufficient, but they are 
offered as logical development of comparative 
values and with the hope that they will stim- 
ulate further studies of this nature by both 
lumbermen and _ foresters. 


PROFITABLE UTILIZATION OF WHITE PINE THINNINGS* 


By WILLIAM C. SECHRIST 


Pennsylvania Department of Forests and Waters 


In the state forests and on privately owned land in Pennsylvania are many acres of pine planta- 


tions 20-30 years old, badly in need of thinning. 


Numerous studies have been made of the 


advantages of thinning, such as possible increased increment and better crown development. 


Such study is needed to determine the best methods of thinning. 


Usually, however, the private 


planter wants to know the financial advantages of such work. He may not be satisfied with 


the answer that the remaining trees may eventually produce more wood or lumber. 
some return now, not in the future, and as an investor he is entitled to it. 


He wants 
The author de- 


scribes the profitable utilization of wood from a thinning operation in a plantation in the Mont 


Alto State Forest. 


T IS the writer’s opinion that the continua- 
| tion of private reforestation will depend to 

a great extent on the possibility of showing 
landowners the financial advantages of plant- 
ing trees. Telling a private planter that with 
proper protection and silvicultural treatment 
an acre will produce so many board feet of 
lumber in a given number of years may not 
make much of an impression on him. But 
if he can be shown estimated profits at inter- 
vals of 15-30 years from the time of planting 
by thinnings, which will provide winter work 
and at the same time improve the final crop, 
he may be more apt to listen. 

Within the Mont Alto State Forest, located 
in south-central Pennsylvania, are approxi- 
mately 100 acres of experimental forest plan- 
tations. The planting program was initiated 
about 1900 and has been continued. Of these 
plantations the Pond Bank or Irishtown series 
are well known to many foresters in the eastern 
United States. Plantings were begun in this 
area in 1909. A plantation of northern white 
pine (Pinus strobus L.), established in the 
spring of 1910 with 3-year stock spaced 4 by 
4, was the basis for this study. It is indicative 
of successful plantations in the same age class 
elsewhere in Pennsylvania. This plantation 
had previously been pruned head-high, but 
had received no other silvicultural treatment. 

The purposes of the experiment were: 

1. To determine whether an average thin- 
ning in white pine will actually pay for itself 
and what profit, if any, can be derived. 

2. To determine what salable or usable 
products may be obtained from thinning a plan- 
tation 25-30 years old. 


*Acknowledgment is due John C. Kase of Purdue 
University, formerly research forester at Mont Alto, 
Pa., for assistance in the preparation of this article. 
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3. To make volume tables for these prod- 
ucts which can be applied to standing trees. 
(In this particular case only to the plantation 
on which the work was done). 

Before starting the thinning a search was 
made for markets for white pine poles 2 to 9 
inches in diameter. Local wood-using indus- 
tries could provide no market except for pulp- 
wood, which was unsatisfactory since the work 
was being done in the winter and on a small 
area. White pine in this locality has no value 
as fire wood because a large supply of dead 
chestnut still remains. However, the State 
Forest Nursery at Mont Alto uses large quan- 
tities of boxes for shipping seedlings, and it 
was decided to cut trees 6 to 9 inches d.b.h. 
for boxboards for that purpose. 

Thinning work in the plantations was started 
in January 1937. Crop trees spaced approxi- 
mately 15 feet apart were selected and marked 
with string, and were later pruned to a height 
of 17 to 20 feet, but dead branches only were 
removed. These crop trees were used as a basis 
for the thinning; they were liberated so as to 
create the most favorable conditions for growth. 

The trees to be cut were then marked for 
removal. The work was done by forestry stu- 
dents and C.C.C. enrollees. The marked trees 
were cut close to the ground, and the limbs 
were then trimmed, lopped, and_ scattered. 
Branches and small trees for 50 feet along 
each side of a road were piled and burned. 
(Some brush piles were left for birds and 
game cover.) 

After about 40 trees 6 to 9 inches d.b.h. had 
been felled, the poles were hauled to the state- 
owned sawmill and cut into 14-inch boards on 
the head saw and into proper length on the 
cut-off saw, but this operation proved too 
costly and was abandoned. To make boxboards 
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some cheaper method of manufacture was nec- 
essary if we were to show a profit from the 
operation. 

In storage on the forest was an old shingle 
mill which had been last used about 1912 to 
cut chestnut shingles. It was then decided to 
cut some of the material into shingles. By 
changing the spacing of the teeth in the gears 
the machine would cut 20-inch shingles and 
26-inch boxboards. It was possible to utilize 
trees to a minimum of 4 inches d.b.h. 

Measurements for making a volume table 
were obtained as the trees were felled. The 
following measurements were taken: d.b.h., 
total height to a 3-inch top diameter, and the 
diameter every 20 inches starting at 10 inches 
from the butt for shingles and every 26 inches 
for boxboards. The diameters and number of 
trees per acre were recorded for all trees cut 
and also the diameters and number of those re- 
maining. 

The trees were then bucked into lengths 
suitable for hauling to the mill. Larger logs 
and those more than 150 feet from the road 
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were skidded out with horses; those closer to 
the road, by hand. 

At the mill the poles were cut into billets 
on a buzz saw. Those to be used for shingles 
were cut 20 inches in length, and in such a 
way that the whorls were at least 5 inches 
from either end so that when the shingles 
would be laid no knots would be exposed. To 
reduce waste boxboard and _ shingles billets 
were cut from the same pole. This operation 
is most economically done by three men, who 
can cut from 300-325 billets per hour. By 
placing the buzz saw near the shingle mill 
extra handling of the billets is eliminated. 

The shingle mill is operated by two men, 
one sawing and other jointing the shingles or 
boxboards. On the type of mill used two ex- 
perienced operators can cut and joint from 
1,000-1,100 shingles per hour. They were 
baled later in a separate operation by two 
men. The cost of baling was above average 
because of lack of proper material and of ex- 
perienced men. The shingle mill was powered 
by a tractor. 


TasL_e 1.—NUMBER OF SHINGLES PER BILLET BY DIAMETER CLASSES 


Diameter of billet 
Number of 


(inches) 3 4 
shingles= 9 os on Set as pe 3.7 


5 6 7 8 9 10 11 
6.6 9.9 14.0 19.6 23.0 32.0 40.0 


NUMBER OF SHINGLES PER TREE BY DIAMETER AND HEIGHT CLASSES 


Diameter class 


Height classes (feet) 


Number of trees 


(inches) 30-35 35-40 40-45 45-50 

4 33 44. es Baad 10 

5 66 72 = ae 16 

6 83 8&9 as 22 

7 129 158 Loe 14 

8 217 2 4 

9 es a = 306 ae 3 
Number of trees. 15 38 13 3 69 

TABLE 2.—NumBER OF BoxBoARDS PER BILLET BY DIAMETER CLASSES 

Diameter of billet (inches) 3 4 5 6 fi 8 9 
Number ote boxpoardsim. = ees ee eee aD 2-3 4.1 6.5 9.2 12.0 14.9 


NUMBER OF BOXBOARDS PER TREE BY DIAMETER AND HEIGHT CLASSES 


Diameter classes 


Height classes (feet) 


Number of trees 


(inches ) 30-35 35-40 40-45 45-50 

4, 18 23 = ee 10 

5 30 36 — 16 

6 51 59 22 

if 69 85 14 

8 102 ; 4 

9 =e a 104 3 

Number of trees 15 38 13 3 69 
TABLE 3.—MArTERIAL REMOVED PER ACRE BY DIAMETER CLASSES , 
i 1 
Di ter classes (inches) 1 2 3 4 5 6 a 8 9 Tota 
Siiaher of Tre CS eee ee 20 47 41 30 28 19 ll qf 2 205 
INomberwotashinglesee. = ae = SS eel 932 1634 1579 1519 612 8437 
Number of boxboards.........------~---- SE = 600 952 1045 847 714 280 4438 
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A record was kept of the costs of operation, 
both in woods and at the mill. The methods 
used were practically the same for both box- 
boards and shingles. At the mill the billets 
for both shingles and boxboards were piled 
separately by one-inch diameter classes. The 
products from every billet were piled separately, 
and were later measured for width at center. 
The reason for determining the number of 
pieces from every billet was to find how much 
variation there was within a one-inch diameter 
class. It was found to be very little. After 
totaling the number of inches (in width) of 
all the billets in a diameter class and dividing 
by four times the number of billets, the num- 
ber of shingles per billet was found. A shingle 
is defined as 20 inches long, 4 inches wide, 
1% inch thick at butt, and a boxboard 26 inches 
long, 4 inches wide, and 1% inch thick. 

By classing the diameters every 20 inches 
on the tree taken in the field, the number of 
billets of each diameter class, in trees of each 
diameter and height class, was secured. Now 
by applying the volume table for number of 


TasLeE 4.—Cost or Propucinc SHINGLES 


Per 1000 
Per acre shingles 


(a) Cost of growing 


Cost of planting including value of 
land $10.05 @ 3 percent interest 
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shingles per billet the volume of trees in each 
diameter and height class was obtained. 

Trees below 4 inches d.b.h. were not utilized. 
Those that were utilized carried the cost of 
felling, taxes, administration, protection, and 
operation of the plant of all trees cut. On a 
private operation, especially on a farm, trees 
under 4 inches could be used for kindling- 
wood, ladders, cribs, and other purposes. In 
that case they should carry the charges which 
properly belong to them. Such _ utilization 
would tend to increase the profit per acre since 
the trees cut below 4 inches d.b.h. represent 
nearly 25 percent of basal area of all trees cut. 

In order to determine whether or not box- 
boards were profitable from this operation 
since they were not sold, it was necessary to 
build boxes of the same capacity as the ones 
being used in the nursery and compare the 
price of the two. The boxes purchased are 
veneer, wire-bound, costing $0.68 each deliv- 
ered, knocked down and assembled at mill. The 
boxes made from the white pine boxboards 
required 20 boards 4 inches wide or the equiv- 
alent in other widths. One man working 8 
hours per day can make approximately 20 
boxes. 

Table 7 shows a saving of 32 cents per box. 
Local labor is given employment. Material 
from thinnings, which ordinarily has little or 
no value, is utilized. Approximately 4,400 
boxboards. per acre were obtained from the 
thinnings. 

The labor expended per acre for felling, 


TABLE 5.—Cost or Propucinc BoxBoArpDs 


HODES (MEV CATS Meee eee eke eee pl cnet $22.23 
Taxes’ .05 
Administration .02 
Protection .03 

4.06 
(Cost motmenowing ms trees. as eee 26.29 
Total cost of growing trees cut... 4.07 $0.48 
(b) Cost of harvesting and manufacturing 
inline. gnayal MO a 85 
SkiddineMtomroad =a eae a ee .20 
Hauling to mill; four miles one Way.c8 eee Al 
Bucking into billets 20 Inches Onc see eae f 44 
Cutting into shingles and joining sawyer @ 

SOLO Der shorts si et DO eae ee a 69 
IB alin wee. Ava tee ieee ent Sea BAe, 
Gasoline for mill @ $0.16 per. gallon aoe be = 30 
Ihe’ @Qunwwy jae mile ee 45) 
Amortization charges on mill. 02 
Total cost of harvesting and manufacturing __ $3.88 
otal costa ofa productio nea een 4.36 
WEG) ac OND eee ee ote Oey 5.00 
BrOhteeee st oo eet ey on ae 5250 68 


*$0.05 per acre paid by state to county in lieu of 
taxes. 

"This is the price offered for these shingles at the 
mill, therefore it is the price used for computations. 


Per 1000 
Per acre boxboards 


(a) Cost of growing trees (same as 
in Table 4) 


(b) Cost of harvesting and manufacturing 


Fellingsand-bucking 22.0 =. 1) eee 1.57 
skidding? 10" roads 2 ssc ges ey ee ol] 
Inu bites aay eal fe 1.04 
Buckine7 intombillets seems see aa een 1.17 
Cutting into boxboards, sawyer @ $0.40 per 

hour 2. = ag ae ae a a 1.91 
Casolinesto operate | mill aes ee eee 82 
Aiel's @ SOW wee mile 63 
Amortization charge on mill. 04 
Total cost of harvesting and manufacturing ____ $7.69 
Total. cost of oproduction’ 2.5060 eee 8.61 
Value’ 940.2 fe 27 lus i ee en ee 11.00 
Profit? +. oe ae eee ae 11.00 2.59 
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bucking, hauling to mill, cutting into box- 
boards, and making the boxes, was $62.61. 
Saving on boxes (per acre basis) is 220 boxes 
at 32 cents=$70.40—$4.07 (taxes, protection, 
and administration) =—$66.33, which in_ this 
particular case may be assumed to be profit 
since boxes must be used and the ones made 
were equal in value to those bought. They 
may not be equal to the veneer boxes for 
some uses, but are for shipping seedlings. 

All wages were 35 cents per hour except 
where stated otherwise. The cost figures used, 
such as salary, truck mileage, interest, and sale 
values, and in the case of boxes, the profit 
per box, may apply to this particular forest 
district only. It should not be assumed that 
these values will be applicable to all areas. 
In fact, in some areas the type of material cut 
may have practically no value, in others per- 
haps a higher value. 


TABLE 6.—DEGREE OF THINNING 
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Shavings and sawdust from the shingles and 
boxboards are mixed with moss and used for 
packing seedlings which are shipped by truck 
and removed from the boxes within twenty- 
four hours. The slabs are used for firewood 
in the Mont Alto park. 

There were approximately 4 standard cords 
with pieces above 4 inches diameter cut per 
acre. Material this size is also suitable for 
pulpwood or wood flour. 

In some localities, if cut in late November or 
December the tops could be sold for Christmas 
trees and the branches for decorations as is 
now being done on the Mont Alto State Forest 
with hemlock branches, which sell for $90 to 
$100 per railroad carload. 

This experiment showed very plainly that 
markets for small material must be developed, 
if thinnings from such plantations are to be 
utilized profitably. 


TABLE 7.—Cost oF Box 


Per acre 
Average number of trees before thinning __ IIB SZ 


Average number of trees removed below 4 inches 108 
Average number of trees removed above 4 inches 97 
Average number of trees remaining fon OD dae. 952 
Basal area before thining eee 139.1 sq. ft. 
Basaisareas removed 2. 2.8 ta 21.6 sq. ft. 
Basal@areveremaiming =e = See pee essere 
Racal parcaaTenioved | a. SS geet 15.5 percent 


Basal area of removed trees used _. 75.5 percent 


AO Neoeealss @ TWO ee ee $0.18 
Nails eee Ee i Seed Se eee 0.015 
Cornerkstnips elle bar eeinc meee ees eee eee eae 0.02 
Babor@e50.40 pers no ures ae eee 0.16 
Totallwicost of box sae tena een eee 0.37 
Ciost sommpunchased) 0x es esmaea tweens cuca $0.6825 
Gosteolshome. made bo xesess =e seme eee ene 0.3750 
Saying (per, boxe == See ee Ye eee $0.3175 


THE PRODUCTION OF CERTIFIED HOLLY IN MARYLAND 


By NELSON H. FRITZ 
Maryland State Department of Forestry 


Holly has been used for Christmas decorations since early Christian times. _ 
significance and there is no good reason why its use should not long continue. 


Its use has a deep 
However, the 


methods of collecting native holly have been highly destructive and in many sections of the 

country the holly has been almost exterminated. 

Maryland to promote the use of “certified holly” which has been collected in accordance with 
methods designed to conserve and perpetuate the natural supplies of this important tree. 


LEX opaca is known to thousands as Ameri- 
if can holly. To others it is known simply as 
holly. To still others as evergreen holly, 
white holly, Christmas holly, or boxwood. On 
the Delmarva Peninsula of Delaware, Maryland, 
and Virginia, it has been called, for reasons 
that will become apparent later, “green gold.” 
The original range of American holly was 
from Massachusetts to Florida; from southern 
Indiana to the Gulf, and through Missouri, 
Arkansas, Oklahoma, Louisiana, and eastern 
Texas. Destructive methods of harvesting ex- 
terminated the holly in many parts of its natu- 
ral range. These destructive harvesting methods 
continue today, despite national and state con- 
servation programs and despite ever increasing 
knowledge of scientific forestry principles and 
practices. So great has been the destruction 
that the centers for holly harvesting have been 
reduced greatly in number. One of the most 
important holly-producing areas today includes 
portions of Delaware, Maryland, and Virginia, 
especially those on the Delmarva Peninsula east 
of Chesapeake Bay. In Maryland this section 
is known as the Eastern Shore. 

Practically all of the holly consumed in the 
eastern United States during the Christmas sea- 
son comes from the Delmarva Peninsula. The 
estimated annual value of this business is $400,- 
000 and of this total Maryland’s share is ap- 
proximately from $150,000 to $200,000. 

The raethod of harvesting and marketing 
holly is briefly as follows. Early in the fall, 
dealers scout the country and buy from the 
farmer or woodland owner his holly crop for 
the year. The average price paid is 50 cents 
per crate; and large areas of holly of from 50 
to 500 acres are bought for as little as from 
$5 to $25. Some dealers buy on a percentage 
basis; that is, they harvest and sell the crop 
and pay the owner a percentage of the profit. 
In such cases the settlement is usually made 
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The author describes the progress made in 


from one to three months after Christmas and 
the dealer pays the owner as little as he can. 
A specific instance is known where the owner 
received a check for 59 cents for top grade 
holly from more than seventy-five acres. 

After the crop has been purchased, the deal- 
er and his helper enter the tract armed with 
saws, hatchets, and corn knives. Often the top 
of the tree is sawed off; in other cases it is 
allowed to remain intact. The branches are 
cut off six or eight inches from the trunk with 
a hatchet or corn knife. Many branches are 
broken off and the trunk is often damaged by 
stripping its bark or hacking the branches too 
close to the trunk. Trees butchered in this way 
will not produce another holly crop for from 
fifteen to twenty years and many of then actu- 
ally die. The gathering of holly for the manu- 
facture of wreaths is locally known as “break- 
ing holly” and it is all that the name implies. 

Sometimes the entire tree is felled to facil- 
itate stripping of the branches. This is com- 
mon practice when holly is stolen. 

The cut holly is packed in standard holly 
crates 2 by 2 by 4 feet in size. These crates 
cost from 60 to 75 cents. Quantities of limb 
wood are often packed into the crate, thus 
helping to bring up its packed weight to the 
standard weight of from 100 to 125 pounds. 

The holly is then shipped to a commission 
merchant from whom the shipper receives from 
$2 to $5 per crate. The commission dealer 
resells it to florists and other retailers for from 
$8 to $10 per crate, and even for as high as 
$14 per crate in years when high-grade is 
scarce. The retailer sells the holly to the 
public and the usual margin of profit is about 
100 percent. From woodland to consumer, the 
holly thus passes through four hands, increas- 
ing in sale price with each transfer and return- 
ing a fair margin of profit to all concerned 
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except the farmer or landowner on whose 
premises the crop was cut. 

Making holly wreaths is largely a home en- 
terprise. Only a few companies make them on 
a large scale. In the case of many families 
the making of holly wreaths is a_ perfectly 
legitimate undertaking and it provides them a 
few needed dollars just prior to the Christmas 
season. In the case of many other families, the 
making of wreaths is what might be termed a 
semilegitimate undertaking because having no 
land of their own producing holly, they take it 
from the land of others, in most cases without 
the owners’ consent. This is contrary to Mary- 
land law. 

About five years ago the Garden Club of 
America began a movement to do away with 
the use of holly as a Christmas green because 
of the destructive methods of harvesting prac- 
ticed by dealers. F. W. Besley, state forester 
of Maryland, was one of the first to recognize 
that such a movement would make little head- 
way. A custom that originated with the Druids, 
that was practiced by the pagan tribes of an- 
cient Rome, that found a place in Celtic cele- 
brations, that was traditional with the Teutons 
and passed from them to the French and Eng- 
lish and thence to us, cannot be obliterated 
easily or quickly. At Christmas time the Amer- 
ican people want holly decorations and there 
is no good reason why they should not have 
them. 
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Mr. Besley appreciated that the objective of 
the garden clubs proposal was to conserve the 
native holly. The Maryland State Department 
of Forestry also was interested in the conserva- 
tion of holly, but believed some other method 
than that proposed by the Garden Club would 
be more effective. This led to what is now 
known as “certified holly.” 

The Maryland Department of Forestry now 
holds holly harvesting demonstrations for the 
benefit of all interested parties in the various 
counties in which holly grows naturally. In 
four years’ time, the average attendance per 
demonstration has increased from 10 to 80 per- 
sons. At these demonstrations the purpose of 
the program is first explained. A large holly 
tree is then selected to demonstrate the proper 
tools and methods for harvesting holly without 
unnecessary damage to the tree. 

Attention is called to the best places to make 
cuts. It is shown that long as well as short 
sprays can be pruned from the tree; that the 
tree can be shaped by proper pruning; that 
heavy limb wood can be eliminated; that lad- 
ders are to be used when pole pruners will not 
reach; that trees should not be stripped; that 
large quantities of holly can be taken and the 
tree still be left in good condition; that in two 
years’ time another crop of holly can be har- 
vested; and that from three to eight new shoots 
are produced when the cut is properly made. 
In brief, it is shown that by proper harvesting 


Fig. 1—A comparison of destructive and conservative methods of harvesting holly. The illus- 


tration on the left shows a holly tree from which the top and all the branches have been 
removed and which probably will die. The illustration on the right shows the approved method 
of carefully removing only a portion of the smaller branches. 
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methods a tree can be made to produce con- 
tinual crops and that during the fifteen-year 
period required from a “butchered” tree ap- 
proximately eight crops can be harvested from 
a properly trimmed tree. 

Individuals interested in a conservative meth- 
od of harvesting holly are then selected to 
sign up with the Department of Forestry as co- 
operators in the production of “certified holly.” 
About December fifth orders for certified holly 
are secured from florists, retailers, and indi- 
viduals by members of garden clubs in several 
states, by representatives of the Department of 
Forestry, by friends of the program, and by 
other agencies. 

The holly is packed in cardboard boxes. 
Three sizes of boxes are used: one, 12 by 12 by 
24 inches, holds enough to decorate a small 
house; another 16 by 16 by 24 holds enough 
to decorate a large house; while the largest 
size is 2 by 2 by 2 feet, or one-half a standard 
crate. The largest box holds enough holly to 
decorate a large building. This size box is 
also commonly purchased by florists or other 
retailers. These boxes of holly cost the con- 
sumer $1.75, $2.50, and $4.50 respectively, plus 
shipping charges. 

The orders for certified holly, for the most 
part, are assembled in the Baltimore office of 
the Department of Forestry and then sent to the 
district forester who, in turn, divides them 
among the cooperators. The packing boxes 
are delivered to the cooperators with their first 
order to give the field men an opportunity to 
observe the harvesting methods of the cooper- 
ator and the quality of the holly. To fill fur- 
ther orders the cooperalor obtains boxes from 
some central point in the county. As the boxes 
are filled they are brought by the cooperators 
to a designated inspection station where the 
field men of the department make the final in- 
spection before the boxes are shipped. Only 
No. 1 grade holly is accepted. Each box must 
have a specified weight and the holly therein 
must have been pruned from the trees. If all 
these requirements have been met the inspector 
pays the cooperator immediately, thus keeping 
the business on a cash basis. On the average, 
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cooperators receive the equivalent of $6 per 
crate, which is far more than the equivalent 
of 50 cents a crate which was received under 
old methods of harvesting and selling holly. 

The boxes are sealed and the certification tag 
attached by the departmental inspector. It is 
then shipped to the purchaser. Thus the mid- 
dleman is eliminated and the savings go to the 
farmer or woodland owner. The Department 
makes no profit on the transaction. The differ- 
ences between the selling price and what is 
paid to the cooperator pays for boxes, tags, 
clerical help, and the mspection service. 

Several important problems still remain un- 
solved. At the present time the number of co- 
operators is large and the total number of or- 
ders is small. The question of whether a grow- 
ers’ association for marketing certified holly 
should be formed naturally arises. There ap- 
pears to be strong support for such an organ- 
ization, but there is considerable evidence that 
the producers must have more experience in 
this kind of marketing before an efficient, har- 
monious organization can be developed with or 
without the Department’s help. 

Dealers claim that when destructive methods 
of cutting holly are prohibited in Maryland 
they will look elsewhere for supplies and Mary- 
land growers will lose their market. This may 
be partially true. It therefore appears to be 
important to educate all growers in proper har- 
vesting methods. This, of course, will be a 
slow process but a start has been made and 
the market for certified holly is expanding. 

The native holly must also compete with the 
European holly grown in the West. The dark 
leaves and large red berries of this holly are 
much in demand, but its price, for most people, 
is prohibitive. 

It is estimated that about ninety-nine per cent 
of the many tons of American holly sold each 
year is produced by destructive harvesting 
methods. However, the demand for certified 
holly is increasing. It is sincerely hoped that 
Maryland’s efforts to produce certified holly 
will “take root” elsewhere. If they do, the 
American people may continue to enjoy holly 
at Christmas time without exterminating the 
holly tree. 


DEVELOPMENT OF BRANCHES AND KNOTS IN WESTERN 
WHITE PINE? 


By E. F. RAPRAEGER 
Northern Rocky Mountain Forest and Range Experiment Station 


Clear lumber is not produced by trees until they have shed their lower branches and covered 
the dead stubs with clear wood. Although it is common knowledge that knots in lumber result 
from sawing limby trees into boards much remains to be known about the development of 


knots or branches. 


How long do branches live, for example; how long after death before they 


fall from the bole; what is the tree’s age when the production of clear lumber starts? A 
knowledge of branch development will answer these questions and also explain why trees produce 


red-knotted lumber, black-knotted lumber, and knot-free lumber. 


Closely related is the prob- 


ability of controlling the proportion of each kind of lumber through forest management and 
cultural work. 


made primarily to obtain information on 

the development of branches and knots 
in western white pine. Two western white 
pines were studied which grew on the Deception 
Creek Experimental Forest near Coeur d’Alene, 
Idaho. These trees are hereafter referred to 
as tree “A” and tree “B.” The former grew 
near a stream bottom and the latter on a ridge 
several hundred feet higher in elevation. The 
study trees are described in Table 1. 

The part of each tree between the ground 
line and the live crown was sawed into short 
sections, care being taken to have the saw cuts 
pass between the whorls of branches. Each 
section was numbered and its diameter, height 
above ground, and age recorded. The branches 
or knots were then exposed by splitting each 
section and bisecting the knots on a band saw. 
The bisected knots were then smoothed on a 
sanding machine and measurements taken in 
accordance with a technique described by 
Koehler. 

Measurements for each knot or branch in- 
cluded: (1) maximum diameter, (2) angle of 
divergence from bole, (3) age when branch 
died, (4) length of red knot, (5) number of 
years from time limb died until occlusion 
(healing over) took place, (6) length of black 
knot, (7) number of years tree produced clear 


Ys “HE investigation described herein was 


1Author’s note: Since this article was submitted to 
the Journat in March 1938, a bulletin has been 
issued by the U. S. Department of Agriculture Knots 
in Second-Growth Pine and the Desirability of Pruning 
U. S. Dept. Agric. Misc. Publ. 307, June 1938, by 
Benson H. Paul of the Forest Products Laboratory. 
This bulletin deals with knots in important pines of 
the eastern and southern United States. 

"Koehler, A. A method of studying knot formation. 
Jour. Forestry 34:1062-63. 1936. 
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wood, (8) thickness of clear wood, and other 
details which seemed important. 


BRANCH AND Knot DEVELOPMENT 


Side branches in white pine trees are in an- 
nual whorls or verticils. They originate at the 
upper end of the tree’s leading shoot. In the 
spring when the leading shoot renews growth, 
the side branches bud from near the point on 
the shoot where the past year’s growth ceased. 
The year’s growth ends in late summer and 
when it is renewed in the following spring an- 
other whorl of branches buds. The vertical 
distance between whorls gives the year’s height 
growth and the number of whorls from ground 
line to tip gives the tree’s age. 

Live branches and red knots.—Branches orig- 
inate at the pith of white pines and gradually 
increase in length and diameter if conditions 
for growth remain favorable. The increase in 
diameter which takes place while a branch lives 
is shown in Figure 1. The figure also shows 
that while a branch is alive its growth rings 
are joined to growth rings in the surrounding 
wood. To make this fibrous connection the 
fibres in the bole must deviate from their nor- 
mally straight course and curve outward toward 
the direction the branch is growing. Such 
distortion impairs the strength of the surround- 
ing wood. 


Taste 1—DescrirTIoN OF Two WESTERN WHITE 

Pines Wuose Knot DrvELOpMENT WaAs STUDIED 

Tree A Tree B 

Diameter breast high_ (Inches) 19.5 19.3 
Crown oclass= = Codominant Codominaut 
ING Gin eee. eee en eae (Years) 175 169 
otalulreicht=sssesseee (Feet) 149 142 
Height from ground 

to first live branch (Feet) 64 71 
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If a board is sawed from part 1 to 2 of 
Figure 1 it will contain an intergrown or red 
knot. Intergrown knots are hard, red in color, 
usually sound, and always intergrown with the 
surrounding wood. Though often referred to 
as intergrown or live knots, the term “red 
knot” has wider usage among lumbermen. 
Since red knots are hard and dense they season 
and shrink at a different rate than the surround- 
ing wood. The stresses which result may cause 
the knots to crack, thus impairing a board’s 
value. Properly seasoned red-knotted lumber 
has an attractive appearance which makes it 
suitable for special uses such as knotty pine 
interior trim. 

Dead branches and black knots-—When a 
branch dies, its usefulness ends and the fibrous 
connection with the bole which existed while 


Fig. 1.—Radial 
western white pine bole and branch. 
alive from 1 to 2 and dead from 2 to 3. 


(vertical-grained) section through a 


The branch was 


“Newlin, J. A. and R. P. A. Johnson. 
rules and working stresses for 


U. S. Dept. Agric. Circ. 295. 


Basic grading 
structural timbers. 
23 pp., illus. 1923. 
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the branch lived no longer continues. Part 2 
to 3 of Figures 1 and 2 show a dead branch 
encased by layers of wood. It is noticeable 
that around the dead part (2-3) there is less 
distortion of growth rings than around the live 
part (1-2). Around the dead branch growth 
rings generally curve toward the center of the 
tree in an attempt to occlude the stub. 

If a board is sawed from part 2-3 of Figure 
I or 2 it will enclose a black knot. Black 
knots are also referred to as dead knots or en- 
cased knots. They are a more serious defect in 
lumber than red knots ‘because they have no 
fibrous connection with the bole and are apt 
to loosen when a board is dried, thus causing 
a knot hole. Newlin and Johnson? state, how- 
ever, that black knots or knot holes are not 
more injurious to the strength of lumber than 
red knots of the same size. This is because of 
the greater distortion of the grain which occurs 
around the red knots. 

After branches die the branch wood starts 
to deteriorate. In time the branches are broken 


by some cause such as crown friction or they 
snap off near the bole because their own weight 
exerts a strong leverage on the weakened base. 
Tree A in this study required an average of 72 


Fig. 2.—Cross-section through a western white pine 

bole and branch. The knois were alive from ] to 2; 

dead from 2 to 3; and in B, overgrown from 3 95n 
outward. 


WESTERN WHITE PINE 


years from the time branches died until clear 
wood was produced. The corresponding period 
for tree B was 93 years. More will be said 
about occlusion later. 


BrancH LONGEVITY AND Knot SIzE 


Since red-knotted lumber is produced as long 
as branches live it is important to know about 
branch longevity. Branch longevity is strongly 
influenced by light conditions. Pines growing 
singly in fields have long-lived branches. 

However, basal branches on forest trees are 
short-lived. On the study trees branches at a 
height of 0 to 20 feet above the ground had 
an average life of 20 years. Higher up on 
the bole the branches lived longer, as shown in 
Table 2. The average age at time of death of 
branches 0 to 60 feet above the ground was 28 
years for tree A and 24 years for tree B. The 
former tree’s age was 175 years and the latter’s 
169, showing that the life span of lower 
branches is much shorter than the life span of 
the tree. 

A further point of interest in Table 2 is 
that branches higher up on the tree tend to be 
larger. This can be attributed to their longer 
life. The average diameter of branches 0 to 
60 feet above the ground on tree A was 0.59 
inch compared with 0.74 inch on tree B. 

The story of branches, their life and death, 
and the reason basal branches live shorter lives 
than those nearer the tree top is as follows: 
In the early life of white pine stands there are 
many trees per acre, all competing with each 
other for solar light and soil nutrients. Pines 
are sun-loving trees and, when their crowns 


TABLE 2—BRANCH Size, BrANCH LONGEVITY, AND 
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meet, heavily shaded branches die. This dying 
takes place early in life when the branches are 
small in diameter. Pines in the understory are 
killed because all of their branches die but 
trees in the upper crown canopy lose only 
basal branches. The surviving trees grow in 
height and diameter and their living side 
branches grow in size also. These side branches 
become larger and die at a later age than the 
dead basal branches because they can take over 
the space vacated by trees and branches now 
dead. In time the crowns meet again, however, 
higher up on the tree and another tier of 
branches die. Suppressed trees die also which 
in turn provides more space for survivors. 
Since there is more room at the top of the 
crown canopy than at the bottom, branches 
high up on the tree grow larger and live longer 
than those near the base. 


RATE OF OCCLUSION 


After death, branches persist on the bole for 
long periods, as shown in Table 3. Those on 
tree A were not healed over for an average of 
72 years and those on tree B for 93 years. 
Consequently it can be stated with great con- 
fidence that very little clear lumber will be 
produced naturally in white pine stands unless 
the rotation exceeds 120 years. 

Figure 3 shows that small dead branches 
occlude more rapidly than large branches. 
However, they remain on the tree for surpris- 
ingly long periods, considering their small 
cross-sectional area in relation to that of large 
branches. 


TABLE 3.—BRANCH Sizes, TIME FOR DEAD BRANCHES TO 
FALL From Bore snp OccLUDE, AND LENGTH 


LenctH or Rep Kwnors, at DirrerentT Heicuts or Buack Knots At DirFERENT HEIGHTS 
ABOVE GROUND ABove GROUND 
Average Ageof Average Average Number of years 
Height of see tree age of Average Heightof maximum needed for dead Average 
branches diameter when _ branches length branches diameter branches to fall length 
above of branches at time of red above of dead from tree and of black 
ground branches died of death knots ground branches occlude knots 
Feet Inches Years Years Inches Feet Inches Years Inches 
Tree A Tree A 
0-20 0.35 38 20 2.8 0-20 0.35 56 2.6 
21-40 0.60 59 29 Bu: 21-40 0.60 77 2.8 
41-60 0.75 WH 34 3.4 41-60 0.75 78 2a 
Wt. av. 0.59 60 28 ay Wt. av. 0.59 12 Dal 
Tree B Tree B 
0-20 0.61 32 20 3.2 0-20 0.61 98 4.0 
21-40 0.84 50 24 3.5 21-40 0.84 99 3.4 
41-60 0.76 65 26 3) 41-60 0.76 86 3.0 
Wt. av. 0.74 52 24, 3.3 Wt. av. 0.74 93 3.4 


. 
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It is also shown in Figure 3 that branches of 
a given diameter 30 to 60 feet above the ground 
heal over at a faster rate than branches of the 
same diameter 0 to 30 feet above the ground. 
Why this happens cannot be explained from the 
data at hand. 

Figure 4 presents a composite picture of 
branch development in the two trees studied. 
It shows for heights above the ground of 0 to 
20 feet, 21 to 40 feet, and 41 to 60 feet the 
percentage of the cross-sectional area which is 
(1) red-knotted, (2) black-knotted, and (3) 
clear; also the number of growth rings in the 
red-knotted, black-knotted, and clear part. It 
is worth noting that the black-knotted part 
comprises 46 percent of the cross-sectional area 
at 0 to 20 feet from the ground, 56 percent at 
21 to 40 feet, and 61 percent at 41 to 60 feet. 


APPLICATION OF RESULTS 


Stand density and branch size—Though no 
data were obtained which would show whether 
branch size is influenced by stand density, it is 
commonly observed that young pines growing 
in dense stands have smaller branches than 
pines of the same age growing in scattered 
stands. Tarbox and Reed* have shown for 
eastern white pine (Pinus strobus) that knot 
size decreases as the number of trees per acre 
increases. Their conclusion probably applies 
to western white pine as well. According to 
these investigators the branches in a dense 
stand die when small, whereas in a scattered 
stand of the same age they attain greater size 
because they have sufficient light for more 
years. 

However, it is not uncommon, in northern 
Idaho, to find one mature stand with small 
dead branches and another with large dead 
branches, although each at maturity has the 
same volume per acre. This difference in 
branch size is probably caused by different 
stand densities during youth, as Tarbox and 
Reed point out, the small-limbed stand having 
had many closely spaced trees and the large- 
limbed stand only few trees. As the two 
stands approach maturity, mortality takes heavy 
toll from the densely stocked stand and less 
from the large-limbed stand whose trees have 


“Tarbox, E. E. and P. M. Reed. Quality and growth 
of white pine as influenced by density, site, and asso- 
ciate species. Harvard Forest Bull. 7. 1924. 
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adequate growing space. At maturity, however, 
the erstwhile effects of density are indicated 
not by differences in stocking but chiefly by 
differences in size of dead branches. 

Since better quality lumber comes from 
small-limbed trees it would seem logical to 
grow trees in dense stands during their youth. 
However, other considerations, such as the 
effect of high density in impeding diameter 
growth enter into this. 

Thinnings offer an alternative in case of slow 
diameter growth. Here™the basis for thinnings 
lies in growing trees in dense stands in early 
youth so that branches die when small and 
then at 50 to 60 years of age when the branches 
0 to 60 feet above the ground are dead or dy- 
ing (see Table 2) making a cut of trees which 
will succumb before maturity, thus leaving 
principally a reserve stand of crop trees. By 
reducing the number of trees, those retained 
for the final stand will take over space vacated 
by their dead companions. Unless there is a 
market for thinnings, however, and few such 
markets exist at present in the western white 
pine type, it is extremely doubtful if increased 
growth will defray the cost of the cultural 
operation except on the very best sites and most 
accessible areas. 

Pruning—lIf young trees are pruned ar- 
tificially only the core of the mature bole is 
knotty. The time required for the branch stub 
to become occluded and clear wood to form 
depends (1) on the length and diameter of the 
stub, (2) on the rate of growth of the tree, and 
(3) on whether live or dead branches are cut. 
It is obvious that occlusion of a stub will take 
place more rapidly for a short than a long 
stub; a small-diameter than a large stub; and 
in a fast-growing tree in contrast to a slow- 
growing tree. 

It is also believed that branches which are 
cut when alive heal over more quickly than 
branches which are cut when dead. The rea- 
son for this is explained in Figure 5. Part A 
shows a cross-section of a knot which was alive 
from 1 to 2, and dead from 2 on outward. As 
explained earlier, when a knot or branch is 
alive, the growth rings in its vicinity curve to- 
ward the direction the branch is growing. If 
the live branch is cut off, as shown in Figure 
5-C, it can be expected that the callus will 
cover the severed stub more quickly because 
of the proximity of the cambium. 
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Fig. 3.—Effect of knot diameter and height above ground on the number of years needed for 
dead branches to fall from the bole and to become occluded. 
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If the branch or knot has been dead for some 
time, the growth rings curve inward instead of 
outward and a circular depression forms around 
the stub. If the dead branch is severed, as 
shown in Figure 5-B, a stub remains which 
takes more time to heal than a closely cut 
branch. 

Davis” states that the sole purpose of prun- 
ing is to increase the value of the final product. 
The logic of growing high-grade wood can 
scarcely be disputed. So much of the wood 
produced naturally in second-growth stands is 
likely to be black-knotted and comparatively 
low grade which makes it very desirable to 
prune artificially where the practice can be 
justified. Little can be said here about the 
results obtained in pruning stands because 


*Davis, K. P. Stand improvement measures for the 
western white pine type. Northern Rocky Mountain 
Forest and Range Exp. Sta. Mimeo. Bull. 62 pp. 1936. 
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little pruning has ever been done in the western 
white pine type. The conditions under which 
artificial pruning can be justified is worthy of 
further consideration and investigation. 


RUNING CUTS 


a 


Cc 


Fig. 5.—Sketch showing why live branches which are 

pruned artificially heal over more quickly than dead. 

At (A) is a cross-section of a bole and branch; the 

branch was alive from 1 to 2 and dead from 2 to 3. 

(B) Shows a pruned dead branch. (C) A pruned 
live branch. 


A METHOD OF MARKING TREES 


By JAMES D. CURTIS 
Massachusetts State College 


In forestry work it is often necessary to mark trees for later identification. 


The question im- 


mediately arises as to how marking can be done with the least damage (current and subse- 


quent), at low cost, and with some degree of permanence. 


The author describes an experiment 


in marking trees with “nails” made of bamboo culm. 


OREY and Stickel,' and Clapp,” have 
M discussed the rubber stamp and paint- 
ing methods of marking trees as con- 
trasted with nails and metal tags. Both meth- 
ods have outstanding disadvantages, namely, 
the need for renewal (depending largely on the 
species) of painted or rubber stamped numbers 
due to bark sloughing, and the necessity of 
preventing metal nails from becoming embedded 
in the trees by either puiling them out par- 
tially or entirely, a time-consuming process. 
The possibility of using culm “nails” until 
the trees are large enough to be painted or of 
using nails indefinitely, or for marking trees 
for purposes other than a means of identifica- 
tion on permanent sample plots, has been in- 
vestigated by the writer. The results are pre- 
sented with the hope that similar investigative 
work or elaborations of it may be instituted 
by others in different parts of the country, per- 
haps using wood in place of culm, to test fully 
the usefulness and practicability of the method. 
The nails were made from Georgia grown 
bamboo culm (Phyllostachys bambusoides Sieb. 
et Zucc.)? chosen on account of its splitting 
properties, toughness,* and quantity: of utilizable 
material per unit area. Many different kinds 
of nails (Fig. 1) were fashioned which required 
several methods (Fig. 3) of driving them into 
the trees. All experimental nails were hand- 
made by means of either a dowel, an emery 
wheel, or a knife. Numbers were stamped on 
by steel dies in most cases but letters were 


*Morey, H. F. and P. W. Stickel. Numbering trees 
on permanent sample plots with rubber stamps and 
paint. Jour. Forestry 33:422-425. 1935. 


*Clapp, R. T. Painted numbers on trees in perma- 
nent sample plots. Jour. Forestry 34: 139-140. 1936. 
“Supplied by courtesy and cooperation of D. A. 


Bisset, Division of Plant Exploration and Introduc- 
tion, Savannah, Ga. 


“In this experiment 5-year old culm was employed 
and while it was quite satisfactory, being tough and 
flexible, older, harder culm may prove better suited 
to the purpose. 


burned on some of the larger tags. To drive 
the smallest nails, a steel mandrel was made 
to hold them in place, provide support while 
they were being driven into the tree, and pre- 
vent the ends from becoming burred over. 
Three of these mandrels were made to hold 
three types of nails. Some of the nails were 
strong enough to be driven without mandrels 
(Fig. 1, No: 2 and 9;, Fig. 2). 

In April 1937, the nails were tested on sup- 
pressed individuals of northern white pine, red 
pine, eastern hemlock, Norway spruce, red oak, 
white birch, pignut hickory, white ash, sugar 
maple, and basswood with varying degrees of 
success. None of the sample trees was over 


2 inches d.b.h. 


The best penetration was obtained with nails 
provided with a wedge point rather than a con- 
ical point. Penetration was obtained for all 
species either with or without the aid of a man- 
drel. When a mandrel was used, nails tended 
to fail if they projected beyond the end of it 
more than a quarter-inch. Mandrels were re- 
quired with all hardwood species for the 
smaller sizes of nails but some were driven 
with the hammer alone. Best results were ob- 
tained with nails approximately 14-inch in 
diameter, circular or elliptical in cross section, 
and with a wedge type of point (Fig. 1, No. 2 
and 9). In the case of the conifers, only the 
smallest type nail (Fig. 1, No. 1) required a 
mandrel for substantial penetration and even 
with these enough penetration (14-inch) could 
be obtained to hold them in place without using 
a mandrel. The large paddle type nail (Fig. 
2) was tested on sugar maple and pignut hick- 
ory, both of 10 inches d.b.h., in mid-winter. 
Penetration of over an inch was obtained by 
using the hammer alone and no burring over 
occurred. 


A certain amount of splitting, especially on 


trees of ] inch a.b.h. and less, occurred from 
the penetration point of the nails, spreading 
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Fig. 1—Different types of culm nails for use in marking trees on permanent sample plots. 

No. 5 is 4% inches in length. No. 1 is slightly under %-inch in diameter. Numbers were 

stamped on these nails with steel dies. The numerals on No. 9 were stamped, the nail was 

then soaked in linseed and oil and the numerals were remarked with India ink. No. 2 is 
elliptical in cross section. 


Fig. 2.—Paddle type nail for use on wildlife census lines, trails, and boundaries. No. 1 is red, 

No. 2. and 5 are black and white, No. 3 black and yellow, No. 4 and 6 blue and white. 

+ Mandrels are not required with this type nail and penetration of over an inch was obtained in 

mid-winter. No 1 and 3 can be dipped rather than hand painted. To suit individual require- 

ments, the length of these nails can be varied and hence their period of usefulness as far as 

visibility is concerned. Approximately twenty-five nails of this type can be made from one 
foot of bamboo. 
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lengthwise in the stem. In all species except 
sugar maple, any splitting which occurred 
healed over with callus. A dying-back of cam- 
bium occurred around the nails in sugar maple 
stems causing a wound approximately 14-inch 
in radius, although callus formed on the edges 
of the wound. Slight swellings developed 
around the nails in Norway spruce, although 
healing tissue was well formed close around 
the nails. 

The writer believes that wooden nails have 
some practical use in marking trees on perma- 
nent sample plots, wildlife census lines, trails 
and possibly for other as yet uninvestigated 
purposes. The type and size favored for sam- 
ple plot work is one which can be driven with- 
out the aid of a mandrel and which can be 
numbered in such a way as to be legible for 
a reasonable length of time (i.e. at least until 
trees are large enough to be painted), about 
\%-inch in cross section, with wedge type of 
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point, and a sizable head on which numbers 
or symbols not less than 44-inch high can be 
stamped, written or burned (Fig. 1, No. 9). 
In this investigation the nails were numbered 
by a set of steel dies, or India ink (soaking 
them in linseed oil to preserve the culm and 
“fix” the ink) or both. Numbers or letters 
could be burned on by machine if the demand 
justified it and a specialized, cheap method of 
accomplishing it could be developed. This 
would probably prove most satisfactory as far 
as legibility and lasting qualities are concerned. 
If numbers or letters were not required, the 
paddle type nail (Fig. 2) for census lines and 
trails could be painted or dipped in paint or 
stencilled. Three hundred of the large-sized 
nails have been manufactured experimentally 
at a cost of 2 cents each, and are to be hand- 
painted and dipped with different combinations 
of colors and used on wildlife census lines on 
the Mt. Toby Demonstration Forest.® 
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Fig. 3——The three types of mandrels used with he aid of a hammer to drive th 
ed i e smaller types 
of nails, i.e, No. 1, 6, and 7 respectively. The collar on mandrel No. 3 is removable to nie 


the insertion of the nail (Fig. 1, No. 7) 
sufficient. 


and the removal of the mandrel when penetration i 
. rp . s 
A nail is shown in mandrel No. 2 ready to be driven. : 


tree for the distance it projects from the mandrel, the latter is withdrawn. 


After it has penetrated the 
The handles in 


mandrel types 1 and 2 are detachable. 


*Property of Massachusetts State College. 


A METHOD OF MARKING TREES 


Following are believed to be the advantages 
and disadvantages of the method: 


ADVANTAGES 


1. The necessity of preventing metal nails 
from becoming embedded in the wood, or of 
removing them after the need of marking trees 
is over, is eliminated. This effects a saving in 
investigative costs. 

2. If the nails become embedded in the 
tree, the danger of damage to saws during the 
conversion of log to lumber is prevented. 

3. As far as can be ascertained, there is 
little likelihood of rodent damage to the nails 
as has been true in certain cases where alumi- 
num tags have been employed. 

4. Culm or wooden nails are less conspicu- 
ous than metal tags and therefore subject to 
less human interference. 

5. For wildlife census lines, trails, and 
boundaries, it is believed that suitably painted 
markers will outlast painted portions of the 
tree due to sloughing of bark. 

6. The nails may be easily removed if it is 
desired to alter a line, trail, or plot, a distinct 
advantage over painted trees. 


DISADVANTAGES 


1. In placing successive numbers on trees 
on sample plots, there is no positive way of 
guaranteeing this “misses” will not occur. This 
can be partially offset by having blanks at 
hand and filling in those that fail by marking 
them as the work progresses. Providing care is 
exercised, however, in noting down what num- 
bers are unsuccessfully used, it is not absolutely 
necessary to have all numbers in sequence. 
This may not be considered a serious disadvan- 
tage. 
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2. The handling of the nails is not so easy 
as in the case of metal tags which are more 
compact and can be strung on a wire in se- 
quence. Small numbered envelopes containing 
10 to 20 nails would probably overcome this 
difficulty to some extent. 


3. The nails can be broken off mechanically 
if struck hard enough. This may be offset 
partially by placing them higher than usual 
on the tree, say six feet from the ground, where 
they could be easily read or seen and yet be 
out of reach of deer or human body contact. 
In areas seldom visited by humans this should 
not prove a great handicap. 


4. Since pathologists have not had occasion 
to consider decay fungi in relation to the use 
of bamboo culm for nails, at present it is ex- 
pedient to subject culm in this service to pre- 
servative treatment. The treatment of nails 
with linseed oil provides a measure of protec- 
tion against the entrance of wood decay organ- 
isms and also facilitates satisfactory stencilling 
or painting of the culm surface. Immersion 
of the culm in linseed oil for ten days gave 
complete penetration. Later developments may 
suggest other or additional preservative treat- 
ments. 

5. There is no positive way of knowing as 
yet what effect bamboo culm has, especially if 
treated with a preservative, on the wood in the 
vicinity of the penetration point for different 
species of trees. 

6. Unless numbers at least 14-inch high are 
used on the face of the nails and preferably 
burned, greater difficulty will be experienced 
in reading them on the trees. The fact that the 
nail is rigid on the tree, however, would assist 
reading the numbers on them. 


POSSIBLE RETURNS FROM PLANTED LOBLOLLY PINE 


By R. R. REYNOLDS 


Southern Forest Experiment Station 


It is truly inspiring when one is able to fear ne 
profit. In 
hat cannot be done in forestry. Mr. Reynolds 


will pay all anticipated costs and still leave a 


inordinate amount of time and effort to show w 


the possible returns from plantations 
general, foresters seem to devote an 


shows not only what can be done with loblolly pine in the South but also how to do it. 


turns from planted stands of any species 

of southern pine, it must be borne in mind 
that information is not yet available on the 
behavior of such stands over a long period of 
time or throughout a rotation. Any calcula- 
tions must, therefore, be more or less theo- 
retical, and there is always the possibility that 
fire or insect damage may upset plans and 
expectations.! In this connection it might be 
well to caution against the planting of large 
areas to any one species and age-class of 
southern pine, especially loblolly. Since most 
planted loblolly stands in the South have been 
subject to severe attacks from tip moth, which 
have caused stunting and retardation of height 
growth during the first few years, considera- 
tion should be given to the possibility of plant- 
ing slash pine in mixture with the loblolly in 
order to minimize this danger. The growth 
rate of the slash pine is as good as or better 
than that of loblolly, and observations indi- 
cate that slash pine will survive almost as 
low temperatures as loblolly pine, although 
the natural range of slash is restricted to a 
more southern belt. 

As a basis for calculations in this paper, it 
is assumed that loblolly pine will be planted 
in pure stands, although the planting of slash 
pine with the loblolly probably would not 
materially affect the calculations here pre- 
sented. It is assumed also that the trees will 
be planted 6 feet apart in rows 8 feet apart. 
With the stand established, the determination 
of returns and costs is made by applying cur- 


[ setting up a calculation of costs and re- 


*Owing to the fact that it is impossible to forecast 
accurately the increase in effectiveness of fire protec- 
tion; the danger from loss caused by insects, sleet 
damage, windstorms, etc.; or the increase or decrease 
in the amount of taxes assessed against timberland in 
the next 40 years, this paper attempts only to serve 
as a basis for discussion and to give an indication of 
the possibilities of growing loblolly pine in planted 
stands in the South. 


rent stumpage values and other economic data 
on the basis of the best available growth and 
yield data. 

It is planned to do no thinning in the stand 
until the branches have died up to a desirable 
height and until most of the trees are mer- 
chantable for pulpwood. This will be when 
the stand is approximately 20 years of age. 
At that time, on an average site, the distribu- 
tion of trees and volumes by diameter-classes 
should be approximately as shown under stand 
“before thinning” in Table 1. This total vol- 
ume of 1,400 cubic feet is equivalent to 17.5 
standard cords (based on a converting factor 
of 80 cubic feet of wood per standard cord of 
rough wood). 

When the stand is 20 years of age, it is 
planned to thin it in order to maintain or in- 
crease the growth rate of the reserved trees; 
to improve the stand composition by removing 
the rough, crooked, and defective trees; and to 
salvage some of the trees that would other- 
wise be lost through mortality. It is assumed 
that this thinning will be made chiefly in the 
larger diameter-classes, since a certain propor- 
tion of the larger trees will undoubtedly be 
very limby and subject to the formation of 
black knots if left to grow. It is also planned 
to remove 6.6 cords per acre in this first thin- 
ning, after which the reserved stand will be as 
shown in Table 1. 

This thinning will open up the stand con- 
siderably and will leave only the best trees 
for additional growth, which it is reasonable 
to expect will correspond to that measured for 
similar stands. Based upon the best available 
data, therefore, during the next 8 years 35 per- 
cent of the trees in a given diameter-class will 
not move out of the present diameter-class; 50 
percent of the trees in a given diameter-class 
will increase 1 diameter-class (2 inches); and 
15 percent of the trees in a given diameter-class 
will increase 2 diameter-classes (4 inches). 
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In order to maintain this growth rate, it is 
planned to make a second thinning as soon as 
the stand has closed, which should be at the 
end of about 8 years. Assuming the above 
rates of growth, the stand before thinning at 
the age of 28 years would be as shown in 
Table 2. The total volume of the stand per 
acre is 1,928 cubic feet of wood, or 24.1 cords. 
This thinning, which will again remove trees 
from all merchantable diameter-classes in or- 
der to improve the quality of the residual 
trees, should remove approximately 10.5 cords 
per acre, leaving a residual stand as shown in 


Table 2. 


By assuming the same mortality and growth 
rates as during the first 8-year period, it is 
possible to predict the stand at the end of a 
second 8-year period or when the stand is 36 
years old, at which time the distribution of 
trees and volumes by size-classes should be 
about as shown in Table 3. 


The stand at 36 years of age would have 
approximately 24.8 cords to the acre. This 
would be available for pulpwood if everything 
were cut for pulpwood at this time, but the 
stand now has been nursed through the period 
when it is most susceptible to fire and to at- 
tacks from disease and insects, and it has 
reached the age at which reproduction can 
be obtained at little or no cost. With 33 trees 
(in the 12-inch and larger diameter-classes) 
large enough to be marketable for saw timber 


TasLe 1.—StTAnD Per Acre 20 YeEArs OLD 


Before thinning After thinning 


Number Number 
D.b.h. of trees‘ Volume? of trees Volume? 
Inches Cubic feet Cubic feet 
4 122 98 NS 92 
6 239 681 168 479 
8 81 505 40 250 
10 ith 116 5 53 
Totals 453 1400 328 874 


From Table 162 of U. S. Dept. Agric. Misc. Publ. 
50, but excluding those trees 4 inches in diameter 
or less which are severely suppressed. At present no 
final basis exists for determining the average yield 
from plantations. The above table, as well as the 
ones that follow, however, check with the best avail- 
able information on planted and well-stocked natural 
stands. 

2Volume in cubic feet of solid wood (inside bark) 
to a merchantable top-diameter, which varies with the 
size of the trees, the minimum being about 3 inches 
inside bark. 
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and growing both in volume and quality at a 
very rapid rate, it would appear, therefore, to 
be extremely poor forestry and poor business, 
even for a pulpmill, to cut the stand clean 
for pulpwood at this period. The average saw 
timber stumpage price for loblolly pine sold 
from national forests in 1937 was about $7 
per M board feet while the price for pulpwood 
stumpage was only $1 per cord. It is thus 
conservative to assume that 36 years from now 
the private owner will sell his pine saw timber 
stumpage for $6 per M board feet and his 
pulpwood stumpage for $1 per cord, but as- 
suming these stumpage values, those trees that 
will make either pulpwood or saw _ timber 
would have a stumpage value of about $2 per 
M board feet when cut into pulpwood and 
about $6 per M board feet when cut as saw 
timber. It would, therefore, be distinctly to 
the advantage of the forest owner to consider 
integrated utilization of his forest products, and 
to manage his property so that the maximum 
volumes of saw timber can be cut at regular 
intervals. 


Studies made in second-growth  shortleaf- 
loblolly pine indicate that approximately one- 
third of the cubic volume of a saw timber tree 
has a greater value for pulpwood than for 
saw timber. Also it is desirable to make pulp- 
wood thinnings and improvement cuttings in a 
saw timber stand at approximately 8-year in- 
tervals, in order to maintain the growth rate 
and improve the quality of the saw timber. 
Therefore, it will be possible to manage this 
planted stand so as to obtain a good continu- 
ous yield of pulpwood as well as a govod con- 
tinuous yield of high-value logs. Having de- 
cided upon this type of management, the cut at 
the 36th year will be limited to those trees 
that need to be removed to improve the stand 
and to maintain the growth rate. No logs will 
be cut at that time because of the smallness and 
poor quality of the trees (which are growing 
rapidly, however, both in volume and quality), 
but approximately 4.5 cords of pulpwood will 
be removed. The stand after the thinning is 
shown in Table 3. 

At the time of the next cut, 8 years later 
(when the stand is 44 years old), it should be 
possible to obtain about 2.8 cords of pulpwood 
and 1,300 feet of high-grade logs per acre. 
Beginning at 52 years, however, it should be 
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possible to obtain 3.6 cords of pulpwood and 
3,000 board feet of high-quality sawlogs every 
8 years under sustained-yield forest manage- 
ment. 


FINANCIAL CALCULATIONS 


With land valued at $4 per acre, planting 
costs at $4 per acre, and the interest rate at 
3 percent,” it seems desirable to determine the 
cost of planting and carrying the stand through 
the 36th year, based on both present and esti- 
mated future current expenses. In a large part 
of the South at the present time, taxes per acre 


TABLE 2.—STAND PER AcRE 28 YEARS OLD 


Before thinning After thinning 


Number Number 
D.b.h. of trees‘ Volume of trees Volume 

Inches Cubic feet Cubic feet 
4, 30.2 29 30.2 29 
6 96.0 334 45.0 157 
8 102.5 782 50.0 382 
10 44.4 585 33.4 440 
12 8.5 iW) 4.0 82 
14 8 23 ~— a 
Totals 282.4 1,928 162.6 1,090 


*Mortality in an 8-year period is assumed to be 25 
percent of the trees in the 4-inch class; 10 percent 
of those in the 6-inch class; and none in the 8- and 
10-inch classes. Owing to the fact that most of this 
is a result of injury at the time of thinning, the 
stand table showing the number of trees after thinning 
is reduced by the above amounts before the resulting 
stand 8 years hence is calculated. 


on planted or natural second-growth stands 
amount to 12 cents or less a year. Fire protec- 
tion costs timberland owners 2 cents (with the 
federal government matching this amount), and 
administration costs are approximately 5 cents 


TABLE 3.—STAND PER ACRE 36 YEARS OLD 


Before thinning After thinning 


Number Number 
D.b.h. of trees Volume of trees Volume 

Inches Cubic feet Cubic feet 
4 7.9 9 7.9 9 
6 2585) 96 20.0 75 
8 41.2 352 26.0 222 
10 42.8 653 32.0 488 
12 25.6 611 25.0 597 
14 7.0 236 6.0 203 
16 6 27 6 DH 
Totals 150.6 1,984 AES 1,621 


*Interest rates for borrowed money usually run from 
5 to 7 percent, but these include risks and costs to 
the lender. Earnings of most forms of long-term in- 
vestment seldom net over 3 percent compounded. 
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a year. 
pense of 19 cents per acre. Although it is very 


unlikely that current expenses will double in | 


the next 36 years, the costs of growing the 
stand through the 36th year both under present 
costs and under costs double those at present 
are shown in Table 4. 


TABLE 4.—Costs oF PLANTING AND Growinc LOBLOLLY 
PINE FOR 36 YEARS UNDER PRESENT COSTS’ AND UNDER 
Costs Twice THE PRESENT ONES 


po With 
With present —_ twice present 
costs for taxes, costs for taxes, 
fire protection, 
and and 
administration 


Item 


Interest on investment in 
land ($4) compounded at 3 
percent for 36 years______ 

Cost of planting investment 
($4) plus interest com- 
pounded at 3 percent for 
36 years 

Cost of taxes, fire protec- 
tion, and administration 
paid annually for 36 
years, plus interest com- 
pounded at 3 _ percent. 
(Present costs per acre 
are taxes 12 cents, ad- 
ministration 5 cents, and 
fire protection 2 cents.) 


$7.59 $7.59 


11.59 11.59 


24.04 


Total cost of stand during 


36 years $43.22 


With pulpwood stumpage worth $1 per 
standard cord, the value of the various thin- 
nings compounded at 3 percent through the 
36th year would be as follows: 

6.6 cords cut at the 20th year at 
$1 per standard cord plus inter- 
est compounded at 3 percent 


for 16 years = $10.59 
10.5 cords cut at the 28th year at 

$1 per standard cord plus inter- 

est compounded at 3. percent 

for 8 years = 13.30 
4.5 cords cut at the 36th year at 

$1 per standard cord = 4.50 
Total. ni: 254 21 eeeh ee $28.39 


The value of the pulpwood cut from the 
stand as thinnings up to the end of the 36th 
year is $28.39, including interest at 3 percent. 
This is in addition to the growing stock re- 
maining, which is equivalent to approximately 


This makes a total annual current ex-_ 


fire protection, | 


administration | 
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20.3 cords, worth $20.30, if valued only for 
pulpwood. Thus, if figured on a 36-year pulp- 
wood rotation at 3 percent compound interest, 
the total gross return per acre is $48.69, while 
the total cost is $31.20, based on present ex- 
penses, or $43.22 if based on estimated future 
expenses; this leaves a net income of $17.49 
per acre, based on present expenses, or $5.47 
based on increased expenses. The average an- 
nual net income per acre per year is therefore 
49 cents if present costs continue, or 15 cents 
if current costs increase 100 percent. There is 
a very real possibility, however, that pulpwood 
will double in stumpage value within the next 
20 years, and if such were the case the average 
annual net income would amount to $1.84 per 
acre if based on present current expenses, or 
$1.50 if based on the estimated future current 
costs. Thus, with a substantial increase in 
pulpwood stumpage values, the planting of 
loblolly or other pines would be very profitable. 

In comparison with a system of management 
which would grow and cut all trees 4 inches 
and over d. b. h. for pulpwood on a 36-year 
rotation, a system of selective timber manage- 
ment with integrated utilization appears to be 
more profitable. Under the latter system, re- 
generation is obtained naturally in openings, 
following cutting of saw timber trees, without 
the cost of planting. Also, the serious fire and 
insect hazard that is always present in young, 


TABLE 5.—NUMBER OF MERCHANTABLE TREES 
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even-aged stands covering extensive areas is 
much less serious in those scattered patches of 
young pine that under selective timber manage- 
ment occupy only about 10 percent of the 
total area. Beginning at age 36, and continu- 
ously thereafter, the total costs per acre for 8 
years of management, including annual costs 
of 19 cents and interest compounded at 3 per- 
cent, amount to $1.69. If doubled, these costs 
would be $3.38. The gross income per acre 
at the end of the first 8-year period, or when 
the stand is 44 years old, is estimated to be 
$10.60, including $7.80 from saw timber stump- 
age (1,300 board feet at $6 per M) and $2.80 
from pulpwood stumpage (2.8 cords at $1 per 
cord). The net income per acre for the 8-year 
period is $8.91, using present management 
costs, or an average of $1.11 per year. If 
these costs should double, the net income per 
acre would be $7.22 or 90 cents per year. 
The timber at this age is still relatively small, 
and the cut is more of an improvement cutting 
than a harvest cutting. 

Beginning at age 52, however, when many of 
the trees have reached sizes desirable for saw 
timber, and continuously thereafter, at 8-year 
intervals, it is estimated that a gross income of 
$21.60 per acre can be obtained; this includes 
$18 from saw timber stumpage (3,000 board 
feet at $6 per M board feet) and $3.60 from 
pulpwood stumpage (3.6 cords at $1 per cord). 


PER ACRE BY DIAMETER-CLASS AND STAND AGE 


Stand age20 Stand age28  Standage36 Standage44 Stand age 52 

Before After Before After Before After Before After Before After 

thine thine thin- thin- thin- thin- thin- thin- thin- thin- 

D.b.h. ning ning ning ning ning ning ning ning ning ning 

Inches Number of trees 

4 122 115 30 30 8 8 20 18 20 19 

6 239 168 96 45 25 20 14 11 15 15 

8 81 40 102 50 41 26 20 18 13 10 

10 11 5 44. 33 43 32 26 25 19 18 

12 ae Eee 9 4 26 25 26 Pape 24 Ze 

14 ns dsb 1 H 6 17 13 20 13 

16 she 1 ] 6 4 WR 8 

18 1 1 4 2 

20 1 1 

Total merchantable trees... 453 328 282 162 151 118 130 112 128 108 

Total cords in trees 4 inches to 12 
inches d.b.h. inclusive... 75 10.9 23.8 BG PASS 17.4 16.9 Teo lisse RL) 
Total cords cut each cycle’ 6:60 ae 10.5 4.5 2.8 3.6 
Total volume in board feet in 

trees 14 inches d.b.h. and larger 178 1,689 1,473 6,317 4,739 11,244 7,639 


Total board-foot volume cut each 
cycle 


1,300 3,000 


‘From tops of sawlog-size trees as well as from entire trees. 
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This is equivalent to a gross income of $2.70 
per acre per year. The net income per acre 
for each 8-year period with present costs of 
management would be $19.91, or $2.49 per 
year, and with doubled costs would be $18.22 
or $2.28 per year. With a good growing stock 
always present on the ground, it is possible to 
take advantage of market conditions and to cut 
those products that have the greatest value, 
while this is not possible with even-aged pulp- 
wood rotations. With present indications that 
future markets will recognize and pay accord- 
ingly for the better grades of stumpage, this 
selective method of cutting promises to become 
increasingly profitable. 

Table 5 has been prepared to show more 
clearly the number of trees before and after 
each cut and their movement into larger 
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diameter-classes during each 8-year period. | 


It should be noted that some natural repro- — 
duction is expected to become established fol- 


lowing the thinning at 28 years after planting. 
More reproduction, of course, can be expected 
following later cuttings, when larger trees have 
been cut and larger openings made. 
enough trees are retained in the stand to 
guarantee the amount of production indicated 
through at least 80 years, the amount of natural 
reproduction that is necessary in any one 8- 
year period to perpetuate the stand is rela- 
tively small. If normal reproduction does be- 
come established, it is apparent that the yearly 
production of pulpwood may be greater than 
that indicated, since a considerable proportion 
of the naturally reproduced trees will be re- 
moved in later thinnings. 


BRE 


ANADA’S Christmas tree trade is rapidly developing into an important forest 


enterprise. 


Last year more than five million Christmas trees were cut in 


Canada, of which about four million, valued in excess of a half-million dollars, 


were exported to the United States. 


The increasing production and distribution of Christmas trees is providing 
Canadian farmers with a profitable off-season farm woodlot crop, growing in value 
each year. Under proper control and regulation the Canadian Christmas tree trade 
constitutes a legitimate and profitable use of the land. According to the Dominion 
Forest Services of the Department of Mines and Resources, Ottawa, no threat of 
forest denudation need be involved, as the annual Canadian harvest of Christmas 
greenery could all be produced in perpetuity on one hundred square miles of forest 


land. 


Since | 


DENSITY OF STOCKING AND CHARACTER OF GROUND COVER 
AS FACTORS IN LONGLEAF PINE REPRODUCTION 


By L. J. PESSIN 
Southern Forest Experiment Station 


Longleaf pine, one of the most important timber trees of the South, has at least one serious 
shortcoming: under most field conditions seedlings ordinarily show no appreciable height growth 


for six years or more. 


The influence of density and stocking and the character of the ground 


cover in relation to this delayed growth has been studied by the staff of the Southern “Forest 


Experiment Station. 


It has been eDund that the removal of the herbaceous cover resulted in a 


marked increase in height growth which was still further augmented by reducing the number 
of seedling per acre. 


ing height growth. In southern Louisiana 

and Mississippi, there are longleaf pine 
seedlings that are known to be in their eight- 
eenth year and that are less than 2 inches high. 
Although under favorable natural conditions, 
longleaf pine seedlings may begin height 
growth after their fourth year, most seedlings 
show no appreciable growth in height for 6 
years or more. During this period of slow 
growth, many of the pines become affected by 
the brown-spot disease (Septoria acicola Thun.), 
which often completely defoliates them and 
may cause their death. The longer this stunted 
condition lasts, the higher is the mortality of 
the seedlings, and the more understocked the 
stands become. 

One of the principal problems in the natural 
regeneration of longleaf pine, therefore, is the 
reduction of this period of stunted growth. If 
early growth could be stimulated economically, 
many stands could be stocked to the desirable 
density, the mortality of the pine seedlings 
could be reduced greatly, and turpentine and 
pulpwood could be obtained several years 
sooner. 

Before this problem can be attacked, how- 
ever, it is necessary to understand the develop- 
ment of the longleaf pine seedling. During the 
years following germination, the central axis 
of the seedling elongates very slowly if at all, 
until the stem at the root collar attains a di- 
ameter of at least 1 inch outside the bark’ 


| ONGLEAF pine seedlings are slow in start- 


1Wahlenberg, W. G. Dense stands of reproduction 
and stunted individual seedlings of longleaf pine. 
Occasional Paper 39, Southern Forest Exp. Sta., New 
Orleans, La. 1934. 

*Pessin, L. J. Annual ring formation in Pinus 
palustris seedlings. Amer. Jour. Bot. 21:599-603. 1934. 

s_________. The effects of vegetation on the growth 
of longleaf pine seedlings. Ecological Monog. 8:115- 
149. 1938. 
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when active height growth may commence. 
During this period of slow growth, the termi- 
nal bud undergoes several changes. First the 
fascicular meristem lies in a horizontal plane 
forming a flat surface out of which the fascicles 
arise. 
in this fascicle-bearing surface, and a semblance 
of a bud appears. Finally a typical silvery- 
white pointed bud is formed, which develops 
into the main axis and from which the fascicles 
arise laterally. After the conical bud appears, 
elongation of the main axis is rapid, and the 
danger of destruction by the brown-spot dis- 
ease is considerably reduced. It is only after 
the formation of the terminal bud that definite 
annual rings are distinguishable.” 


Then a slight convex curvature develops 


It has been observed that under natural con- 
ditions densely stocked stands of longleaf pine 
seedlings grow exceedingly slowly. Assuming 
that in such stands this slow growth was the 
result of severe root competition, an experi- 
ment was established to determine to what ex- 
tent the density of stocking and the character 
of the competing vegetation actually affect the 
growth of the seedlings. In a recently pub- 
lished progress report,® this experiment was de- 
scribed in detail, while in the present paper 
are reported the final results obtained after 5 
years of treatment. 


Briefly, fifteen plots were established in 1932 
in southeast Louisiana in a dense natural stand 
of 12-year-old longleaf pine seedlings that were 
still in the grass (1.5 to 3 inches tall). The 
soil in this area was predominantly Ruston 
fine sandy loam. Seven plots were denuded of 
all vegetation, leaving only the seedlings, which 
were thinned to densities of 1, 5, 10, 15, 25, 
50, and 100 thousand per acre. In a similar 
series of seven plots on the same area, the 
pines were thinned to the same densities as in 
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the denuded series, but only the oaks were 
removed, leaving the herbaceous cover. In the 
remaining plot, the pines were thinned to a 
density of 5,000 per acre, and both the her- 
baceous cover and the oaks remained. 

The original height (in 1932) of the pine 
seedlings on all the plots was 0.1 to 0.3 of a 
foot, while the original diameter at the root 
collar was 0.3 to 0.9 of an inch, most trees 
being about 0.6 of an inch in diameter. 

The influence of three conditions was in- 
vestigated : 

1. The effect of the herbaceous cover and 
the density of stocking (competition between 
the pines and the grasses) on the growth of 
the pines. 

2. The effect of the density of stocking 
(competition among the pines themselves) on 
the growth of the pines. 

3. The combined effects of the herbaceous 
vegetation and the scrub oaks (competition 
among the pines, grasses, and oaks) on the 
growth of the pines. 


AGE OF TREES (1932) -12 YEARS 
DENUDED PLOTS 


HEIGHT 


® © 


N“N 


AVERAGE INCREASE IN GROWTH 
un 


DENSITY 
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RESULTS AND CONCLUSIONS 


The results are presented graphically in 
Figure 1. 
plots grew more in height under all conditions 


The pine seedlings in the denuded | 


of stocking than did those in the plots from — 
which no vegetation was removed. Even in the © 


plots where the density was highest (100,000 
per acre) the seedlings in the denuded plot 


were three times as high as those in the grass — 


plot. In the grassy plots the greatest growth 


occurred in the plot with 1,000 seedlings per _ 
acre, but even there the*height growth in the _ 


grass plot was only a third of that in the de- 
nuded plot. 
lings per acre, the height growth of the seed- 
lings was less than a third of that in the de- 
nuded plot; in the oak plot the growth dropped 
to a third of that in the grass plot. The ef- 
fect of grass on the growth of longleaf pine is 
shown in Figure 2. 

The cause of this marked increase in height 
of the pines when the herbaceous cover was 
removed from their vicinity may be attributed 
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_ Fig. 1—Average increase in growth of longleaf pine seedlings growing under different conditions 
of density and ground cover. 


In the grass plot with 5,000 seed- | 


| 
] 


LONGLEAF PINE REPRODUCTION 


to the reduction in the competition between the 
roots of the pines and those of the competing 
vegetation. The superficial cultivation — inci- 
dental to the denudation during the first two 
growing seasons also stimulated growth to 
some extent. The question now arises as to 
what the plants are competing for. Pearson* 
in the Southwest found that competition for soil 
moisture and light affected the growth of pon- 
derosa pine. In the case of longleaf pine, how- 
ever, the light factor is important only under a 
canopy of shrubs or trees; in the open the 
grass and the typical piney-wood herbs hardly 
ever overtop the pine seedlings after the needles 
have reached their full length. Competition 


for soil moisture is no doubt an important 
factor, but with the high annual rainfall (over 
60 inches) that is common in the longleaf pine 
region, it does not seem likely that soil mois- 
ture could be the limiting growth factor. 


A. Under natural condition together with grass. 


C. Under natural condition together with grass. 


Seventeen-year-old longleaf pine seedlings growing at density of 1,000 per acre. 


Seventeen-year-old longleaf pines growing at density of 25,000 per acre. 
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Data gathered recently in connection with 
another study (unpublished manuscript) indi- 
cate that longleaf pine seedlings in the stunted 
condition respond quickly to minute quantities 
of mineral nutrients. It is known that most of 
the soils in the longleaf pine region are poor 
in nutrient salts such as phosphates and _ni- 
trates. It is likely, therefore, that the grasses 
and herbs whose roots generally occur in the 
same zone as those of the pine seedlings will 
deprive the pines of much of the readily avail- 
able nutrient salts necessary for good growth 
and development. When these consumers of 


the mineral foods (ie, the grasses and the 
weeds) are removed, sufficient available nutri- 
ents remain for the pines which quickly re- 
spond and begin to grow in height. 

The effect of density of stocking is evident 
when the increases in height growth made by 
the seedlings in the denuded plots 


are com- 


B. For five years without grass. 


Bi gee ds Ze 


D. For five years without grass. 


Fig. 2.—The effect of grass on the growth of longleaf pine. 


4Pearson, G. A. Grass, pine seedlings, and grazing. 
Jour. Forestry 32:545-555. 1934. 
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pared with each other. In these plots, density 
alone was the factor, and competition existed 
only among the pines themselves. The greatest 
height growth was made in the plot with the 
least density (1,000 per acre) and the least in 
the plot with the highest density (100,000 per 
acre). Between the densities of 5,000 and 
10,000 per acre growth began to slow down 
considerably. Another drop in growth oc- 
curred between the densities of 25 and 50 thou- 
sand per acre, but between the latter density 
and that of 100 thousand per acre the differ- 
ence in growth was less marked. A similar 
tendency existed also in the plots from which 
the vegetation was not removed; here, how- 
ever, growth generally was much less than in 
the denuded plots, because the competition ex- 
isted not only among the pines themselves but 
also between the herbaceous vegetation and 
the pines. 

Differences in growth in diameter were not 
so marked as those in height. In the plots 
with 1,000 and 5,000 per acre, differences were 
significant, but in the other plots the diameters 
of the seedlings showed no marked differences. 
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Individual seedlings that made considerable | 


height growth showed marked increases in di- 


ameter, but those which had not become at 


least 1 foot high showed no such increase. The 
effect of ground cover and of density of stock- 
ing on the growth in thickness of the pines was 
more pronounced after 5 years of treatment 
than after 3 years. 


Height growth, however, | 


responded to denudation and thinning as early | 


as 1 year after treatment. 


The results of this study have a donnie prac- 


tical application. If stunted longleaf pine seed- 


lings growing under natural conditions or in | 


plantations could be released from competition, 


height growth would be stimulated. This could | 


be accomplished by removing the herbaceous 
vegetation around stunted seedlings for 2 to 3 
feet. The growth resulting from such denuda- 
tion would doubtless more than pay for the 
cost of treatment, because the trees could be 
utilized for pulp or turpentine several years 
sooner. 

The practice of “scalping” the soil near new- 
ly planted trees is not uncommon in European 
countries, and the results of the present study 
indicate the soundness of this practice. 


AN EXPERIMENT IN THE USE OF SODIUM ARSENITE 
IN THINNING PONDEROSA PINE 


By BERT R. LEXEN: 


Southwestern Forest and Range Experiment Station} 


Experience obtained over the past few years on the behavior of trees killed with sodium 
arsenite has suggested its use as a means of thinning, with the distinct advantage of eliminating 
the amassment of large sources of food for cambium-eating insects. The breeding and mul- 
tiplication in slash of secondary insects that may become primary for a generation or more 
when thinning is not continuous or on contiguous areas, constitutes a hazard that must be 
reckoned with in the pine forests of the Southwest. When thinning is performed by the 
Danish or crop-tree method, the need for adopting some protective measure is exceptionally 
acute as thinning is concentrated about a relatively few selected trees that represent the cream 
of the stand, and according to present practice also involves an investment in pruning. It is 
obvious that the movement of insects from slash to even a portion of the crop trees would not 
only be costly but would result in an irreparable loss. 


undesirable trees with poison over actu- 

ally felling them arises from the fact that 
trees so killed have for some reason, yet un- 
explained, either resisted or escaped the cus- 
tomary attack by Jps. Over seven hundred 
trees ranging from 4 to 18 inches in diameter 
have been poisoned on the Fort Valley Ex- 
perimental Forest over a period of 3 years and 
in no instance has a case arisen in which bark 
beetles have entered the cambium. The com- 
mon wood borers have entered a year following 
poisoning, but even they have shown a prefer- 
ence to strips along the boles which were not 
stained by the ascent of sodium arsenite in the 
tree. 

It appears then, if this condition should per- 
sist, that timber stand improvement or thin- 
ning will be possible without the use of an ax 
or saw save in those cases where crop trees are 
pruned, and even then no fresh slash need be 
introduced on the area if pruning is confined 
to dead limbs. The danger of attracting in- 
sects from other portions of the forest is 
avoided and the normal insect population is 
leit undisturbed. Aside from these beneficial 
effects, the cost is reduced immensely over the 
regular method of felling, limbing and peeling, 
and further, the dead standing trees remain to 
act is a supporting structure for the slender 
and more desirable trees which, under normal 
conditions are often bent over and broken by 
snow the winter following thinning. 


She remarkable advantage of eliminating 


1Maintained by the Forest Service, U. S. Depart- 
ment of Agriculture, at Tucson, Ariz., in cooperation 
with the University of Arizona. 


259 


In application the method is not as simple 
as it may appear. Sodium arsenite is extremely 
poisonous, and even the simple process of 
mixing produces an irritating effect on the res- 
piratory passage which may become serious. 
When used on areas open to grazing it must 
be applied in some manner which will make it 
inaccessible to livestock. This precludes the 
use of the simple incision made with a spud 
at the base of the tree when maximum protec- 
tion from livestock poisoning is sought. There 
also remains the possibility of secondary kill- 
ing; that is, the killing of unpoisoned adjacent 
trees by what appears to be the transfer of 
poison from one tree to another through root 
grafts. 

These are not, however, unsurmountable dif- 
ficulties as there is evidence to indicate that by 
careful handling of the chemical, the substitu- 
tion of small auger holes for the wedge-type 
incision, and limiting the quantity of poison 
to an amount just sufficient to kill the trees 
will largely overcome them. ‘The elimination 
of secondary killing may prove troublesome if 
the range in quantity of poison required to 
kill trees of a given size is large. While 
preliminary work has in a few instances pointed 
out that certain individuals are markedly sus- 
ceptible and others quite resistant to poison, it 
has also been possible in a few cases to intro- 
duce poison in a quantity sufficient to kill but 
one side of forked trees near the base. 

Sodium arsenite is available on the market in 
two forms: a gray product 90 percent pure 
containing an equivalent of 75 percent arseni- 
ous oxide and a white product 95 percent pure 
containing an equivalent of 80 percent arseni- 
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ous oxide. There is approximately a 20 per- 
cent price differential in favor of the less pure 
chemical, which is considered the most eco- 
nomical, Arsenious oxide is the actual killing 
agent, but in that form it is only slightly solu- 
ble in water. Boiling the compound with 
sodium hydroxide yields sodium arsenite a 
compound that is very soluble. In a practical 
sense the addition of water to sodium arsenite 
is equivalent to dissolving arsenious oxide in 
a solution of sodium hydroxide. Due to the 
extreme solubility of the compound it is pos- 
sible, with the aid of heat, to make solutions 
containing equal parts by weight of water and 
chemical. Solutions of this strength are syrupy 
and sticky and, as will be shown later, are 
undesirable from a practical standpoint. 

An experiment, exploratory in nature, and 
designed to determine the approximate amount, 
an efficient method of application, and the be- 
havior of different concentrations of poison 
was conducted in June 1936. The experimental 
material comprised 300 trees marked for thin- 
ning in an even-aged group of ponderosa pine 
and represented a range of 3.7 inches to 13.9 
inches in diameter. The average height was 
30 feet, volume 3.1 cubic feet, and diameter 6.9 
inches. 

The treatments employed were as follows: 
(1) Hole bored with 34-inch bit 244 feet above 
the ground at an angle of 45 degrees with the 
vertical, directed toward the center of the bole 
and to a depth of approximately 5 inches. 
This provided a storage space sufficient to hold 
25 c.c. of poison solution. (2) Same as No. 1 
with an additional hole on the opposite side 
giving a total solution capacity equal to 50 c.c. 
(3) Same as No. 2 but with holes on the re- 
mainine two sides giving a solution capacity 
equal to 100 c.c. 

Treatments 4, 5, and 6 were identical, re- 
spectively, with 1, 2, and 3 except the holes 
were bored inward from the tangential just 
sufficient to keep the incisions within the bole. 
The objective in this case was to concentrate 
the poison in a region as near to the cambium 
as possible, and into the transpiration stream 
which occurs in the first two or three outside 
annual rings. 

Ten trees selected at random from those 
marked were assigned to each of the six treat- 
ments and this arrangement replicated five 
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times, using the solution strengths as given in 
Table 1 for the replications. Poison was ap- 
plied on June 3 in measured quantities of 25 
c.c. to a hole and the progress followed there- 
after by weekly examinations until the death 
rate dropped to zero and remained there. By 
June 29, 56 percent of the trees were dead 
and by August 17 the total dead had risen to 
86 percent at which time the poison appeared 
to have exerted its complete effect as no addi- 
tional trees died subsequently. 


It was unfortunate that,such a large propor- 
tion of the trees were killed as the experiment 
would have yielded much more information 
had only half of them died. Realizing this, 
the data were analyzed as recorded for June 
29 as well as at the end of the experiment, 
recognizing of course, that results so obtained 
needed qualification. 


Table 1 is a summary of dead tree counts on 
June 29 and Table 2 the analysis of variance 
of the data after the values in Table 1 had 
been transformed by the relationship. 

Cos 2A = (1— 2p) 
where p = the proportion dead. This very 
useful transformation was suggested by Dr. 
R. A. Fisher and is required in this case to 
overcome the restriction on variation due to 
very strong dosages and to treatments requir- 
ing large amounts of solution. 


Tables 3 and 4 are identical, respectively, 
with Tables 1 and 2 except that they represent 
the data taken on August 17. 

From the foregoing analysis it appears that 
the type of incision or, more exactly, the quan- 
tity of solution was more effective in hastening 
death than the concentration in the early stages 
of the experiment. This follows from the fact 
that the influence of concentration was not es- 
tablished until August 17 while the effect of 
treatment became apparent much earlier as 
shown in Table 2. From this, some evidence 
is provided that the killing process can be ac- 
celerated by injecting a given quantity of 
poison with a larger quantity of water. The 
entire benefit obtained from increasing the 
number of holes in treatments 1 to 3 and 4 to 
6 cannot, however, be attributed entirely to 
quantity, as simultaneous with the increase in 
incisions, better distribution and consequently 
more thorough diffusion is obtained. 

By examining the diagonals running upward 
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from left to right, separately for central and 
tangential incisions in Table 1, the influence of 
amount of solution for a constant quantity of 
arsenious oxide is very apparent. Viewed in 
this manner the amount of water is allowed to 
vary with the quantity of chemical held ap- 
proximately constant. In Table 3 which gives 
the data 7 weeks later these differences have 
largely disappeared. Shortening the killing 
period is of practical importance in that it also 
shortens the period over which the cambium 
may still be palatable to Jps and _ therefore 
susceptible to attack. 

Central and tangential incisions did not dif- 
fer significantly. Treatment 1 central and 
treatment 4 tangential when tested separately 
for the data given in June did suggest the 
superiority of the tangential hole. This im- 
provement, however, disappeared by August 17, 
indicating again that the difference was merely 
in time and not in ultimate effectiveness. The 
explanation for the close agreement of treat- 
ments 2 and 3 with 5 and 6 lies, no doubt, in 
the fact that in small trees the actual differ- 
ence produced in distribution of poison is 
small. Furthermore, little sapwood—heartwood 
differentiation has taken place so that prac- 
tically, if not all, of the poison eventually 


Taste 1—Summary or NuMBER OF TREES DEAD JUNE 
29 py TREATMENTS AND CONCENTRATION CLASSES 


Grams sodium 


arsenite per Treatment 
100 c.c. of Central Tangential 
solution ] @, 3 4 5 6 Total 
4.05 3 2 8 3 3 7 26 
8.10 4 4 8 4 4 8 32 
15.60 2 8 9 6 6 8 39 
31.28 2 7 7 6 6 9 37 
56.80 3 8 9 3 9 8 40 
Total A 29 A 22 28 A074 


TapLe 2.—ANALYSIS OF VARIANCE FOR JUNE 29 DATA 
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reaches the transpiration stream in each case. 

At the outset, it was hoped that one injec- 
tion of a highly concentrated solution would, 
for the sake of economy in labor, prove efhi- 
cient. While a positive increase in effective- 
ness was demonstrated with an increase in 
concentration the actual improvement, particu- 
larly for the one-hole treatments, was not sufh- 
cient to create much interest in the method as 
a means of satisfactory application. All ob- 
servational evidence indicated that efficiency lay 
in distributing as thoroughly as possible, a 
solution of moderate strength and in a quantity 
just sufficient to kill the tree. 

In practical application complete or thor- 
ough distribution of poison must be sacrificed 
in part for speed. For example, treatments 3 
or 6 are undoubtedly the most desirable in all 
cases except possibly for very small trees, yet 
on the other hand, if practically the same re- 
sults can be obtained with treatments 2 and 
particularly 5 they are to be preferred because 
of simplicity. The incisions for treatment 5 
can be prepared standing in one position while 
3 and 6 require maneuvering entirely around 
the tree, a very slow and awkward job as a 
rule because of the prevalence of dead and 


TABLE 3.—SumMMARY OF NuMBER OF TREES DeEapD 


Aucust 17 By TREATMENTS AND CONCENTRATION 
CLASSES. 
Grams sodium 
arsenite per Treatment 
100 c.c. of Central Tangential 
solution 1 Y, 3 4 5 6 Total 
4.05 5 it 9 6 9 8 44. 
8.10 6 BD i 8 9 48 
15.60 GAO Uo 9 10 10 56 
31.28 Wf AG 10) 8 10 9 54 
56.80 10 LOMO 6 9 10 55 
Total 35.45 49) 36 46” 46. 2257 


Taste 4.— ANALYSIS OF VARIANCE FoR Aucust 17 Data 


f M Signif Source of Sum of Mean Signif- 
ponent DF. les Sanice F. icant variations D.F. squares square Eo “icant 
Wood 1 43.2 43.20 1.611 No Wood oes 1 97.2 97.20 1.064 No 
Greer a ion ed eeoIns 29845" 3.282 No Concentration. 4° 2175.0 543.75 5.259 Yes 
Treatment __. 2 3899.4 1949.70 28.013 Yes Treatment _._. ss 2—~—s-« 2862.6 =: 1431.30 eae ade 
Were sic. 4 139.8 34.95 1.991 No Waser. 4 553.8 138.45 1.339 No 
WxT eo 5 98.10 1.409 No VWecle 2 109.8 54.9 1.883 No 
Gt 8 1035.6 129.45 1.860 No Gxt nies 8 508.4 63.55 : 6 
Remainder 8 556.8 69.60 Remainder 8 827.2 103.40 

Tole 29 6784.8 233.96 Tole a 20 a 7184.0 
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dying limbs. For experimental purposes, all 
holes were bored by hand but on a large scale 
the use of a very small power unit and drill 
would probably be desirable. 

There is evidence from the study to support, 
although not enough to statistically substantiate 
the fact that two injections of 25 c.c. of solu- 
tion, each containing 4 grams of Asg O3 is 
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previously, that the study was confined to a 
group of even-aged ponderosa pine in which 
the range in height for a given diameter is 
naturally small. It is entirely possible that a 
sample representing wider ranges in height 
and amounts of crown area for a given diam- 
eter class may easily upset this relationship. 
More work is required to determine practical 


and safe methods of application that will in- 


ample to kill trees 12 inches in diameter or 
sure more thorough distribution of poison. 


smaller. It must be remembered, as stated 
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THe RANGER’s Point oF VIEW 


ORESTS are essential for the welfare of any nation, and forest rangers, who 

devote their entire time amidst them, safeguarding and exploiting them on be- 
half of the proprietor, according to the scientifically framed prescriptions, are the 
ultimate custodians of this wealth. 

It is to these, mostly unhealthy places, devoid of the barest amenities of life, 
that a ranger’s work is confined. The hard life he leads can only be realized by 
those who have personal experience of it. A ranger has generally to work harder 
than members of other departments, unmindful of torrential rains, biting cold, 
marshy, trackless tracts in which denizens and reptiles of the jungle roam freely, and 
above all, malarial fever is ever rampant, His shelter on many an occasion is the 
shade of a tree or the unclean, narrow veranda of a hut close to the cattlepen of a 
sympathetic and obliging villager. Medical aid, of which he and his family are in 
constant need, is almost always nonexistent. Enlargement of spleen, permanently 
deteriorated kidneys, and anaemia is writ large on the face of a forester. — The 


Indian Forester (Dehra Dun), November 1938. 


BRIEFER ARTICLES AND NOTES 


REPoRT OF THE RICHMOND MEETING OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


The Society participated in the annual winter 
meetings of the scientific groups affliated with 
the American Association by a joint session 
with the Ecological Society of America which 
was attended by 20 Society of American For- 
esters members. Papers were given by Dr. H. 
L. Shirley on the influence of soil fertility on 
drought resistance of seedling conifers; the in- 
vasion of pine into abandoned fields in the 
southern Piedmont region by Dr. W. E. Mc- 
Quilkin; the ecology of southern forests in rela- 
tion to silvicultural practice by C. F. Korstian; 
and normal growth and development of south- 
ern pine seedlings in the nursery by M. A. 
Huberman. President Korstian presided at this 
meeting. 

The other meetings of the Ecological Society 
contained many papers on forestry subjects or 
of forestry interest, as did those of the Botanical 
Society of America and American Society of 
Plant Physiologists. An entire morning session 
(comprising 12 papers) of the American Phyto- 
pathological Society was devoted to forest 
pathology. Reports of researches on mycor- 
rhizae, nursery diseases, cankers and rots, and 
Dutch elm disease were presented. Later a con- 
ference on the so-called Dayton elm disease was 
held. Forest entomology also received promi- 
nent attention on the program of the American 
Society of Economic Entomologists. A large 
group of foresters and ecologists visited the 
Dismal Swamp on Friday through the courtesy 
of the Camp Manufacturing Company. 

Section O on Agriculture with which the So- 
ciety of American Foresters is affiliated held a 
joint symposium on land use with Section K 
(Social and Economic Sciences) addressed by 
Dr. H. H. Bennett, Chief of the Soil Conserva- 


tion Service, and others. 


Following this a section business meeting was 
held, attended by the two members of the Sec- 


tion Committee representing the Society of 
American Foresters, i.e., President Korstian and 
the writer. 


The meeting of the Union of American Bio- 
logical Societies was attended by the two official 
representatives of this society, Dr. I. T. Haig 
and Dr. W. C. Bramble, and by President Kors- 
tian and the writer. Support for Biological 
Astracts and questions relating to the teaching 
of biology were discussed. 


Council meetings of the A.A.A.S. were at- 
tended by the two representatives of the Society. 
Reports on closer relations with the British 
Association, and the completion of the transfer 
of the ownerships of the Journals Science and 
Scientific Monthly were given. Of forestry in- 
terest was the grant of $200 voted to Dr. A. H. 
Graves of the Brooklyn Botanic Garden for 
continued research on blight-resistant chestnut. 
Dr. Henry Schmitz was elected a vice president 
of the Association and chairman of Section O. 
A resolution, which may prove of far-reaching 
importance to foresters, was passed by the 
Council authorizing the creation of a human 
relations council to study the social and eco- 
nomic aspects of forest-fire prevention, enforce- 
ment of forest laws, and other relationships be- 
tween forestry, soil conservation, and people 
affected by these operations. This council is to 
be composed of 10 members nominated by a 
score of societies representing the social sci- 
ences, psychology, anthropology, and economics. 
The resolution was submitted by a committee 
representing these societies, organized at the 
suggestion of the U. S. Forest Service, and reads 
as follows: 

“In conformity with the Association’s deep 
and long continued interest in conservation and 
the relation of science to education and human 
welfare, and at the suggestion of the U. S. Forest 
Service the Executive Committee named a spe- 
cial committee to consider the desirability of 
establishing in the American Association for the 
Advancement of Science an Advisory Council 
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on Human Relations. That special committee 
consisting of H. B. English, E. P. Hutchinson, 
W. M. Krogman, Otis W. Caldwell, and Leon- 
ard Carmichael, has submitted a plan which has 
been examined by the Executive Committee and 
is now presented to the Council with the recom- 
mendation that it be approved. 

“The proposed plan is as follows: 

“J. The A.A.A.S. shall appoint an Advisory 
Council on Human Relations (hereinafter known 
as the Council) the function of which shall be 
in general to act as a central advisory and co- 
ordinating body for research into the human- 
relation problems of reforestation and soil con- 
servation, and such other problems as may 
arise. 

“2. The Council shall consist of not more 
than ten members, and shall be authorized for 
a period of not longer than five years. 

“3. Two members shall be nominated by the 
governing councils of each of the following 
societies, and the selection and appointment of 
ten persons shall be by the Executive Commit- 
tee and Council of the A.A.A.S.: The Academy 
Conference, the American Council on Education; 
the Social Science Research Council; the Na- 
tional Research Council; the American Associa- 
tion for Applied Psychology; the American 
Psychological Association; the American So- 
ciological Society; the Rural Sociological So- 
ciety; and the American Anthropological Asso- 
ciation. 

“4. In the event of retirement of any mem- 
ber of the Council, the vacancy shall be filled 
by action of the Executive Committee of the 
AASAGS: 

“9. The present special committee shall con- 
tinue until the Council has been organized. 

“6. The duties of the Council shall be: 

a. To consider and make recommenda- 
tions concerning the worth of research projects 
proposed by government or other public agen- 
cies, and to make the conclusions available. 

b. To advise concerning proper scien- 
tific techniques to be employed in such coopera- 
tive social science investigations. 

c. To act in an advisory capacity in the 
choice of qualified personnel to carry out such 
research projects in human relations as are 
requested from time to time, and to advise on 
personnel training and public education per- 
taining to the human-relations aspect of forest 
or other problems. 
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d. To give counsel and criticism concern- 
ing the preparation of results for publication. 

“7, The Council shall be explicitly enjoined 
from engaging in activities other than those 
specified above, except with the approval of the 
Executive Committee of the A.A.A.S. 

“8. The Human Relations Council shall 
report annually to the Executive Committee of 
the “ALACA(S.7 

The advisory services of this council, it 
should be emphasized, are to be equally avail- 
able to all federal, state, and private agencies 
or individuals requesting ‘them. Forestry asso- 
ciations, for instance, will no doubt be inter- 
ested in the psychologists’ analysis of their fire 
prevention and other conservation propaganda; 
fire warning posters and “no trespass” signs 
will be subjected to scrutiny and the wording 
and design best adapted to obtain the desired 
results will be evolved—at least such are some 
of the possibilities. It is to be hoped that some 
means may be found of financing the council 
so that it may be actually productive of results. 

Henry I. BaLpwin, 
Forestry and Recreation Department, 
State of New Hampshire. 
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RADIO FREQUENCIES ALLOCATED FORESTRY 
AGENCIES 


The Federal Communications Commission has 
allocated three new frequencies in the 2,000 to 
3,000 kilocycle band (2212, 2236, 2244) for 
exclusive use in forestry service in preventing 
and combating forest fires. Considerable re- 
search was necessary to find these frequencies 
as this band is already shared by police, gov- 
ernment, ship, coastal harbor, aviation, and 
relay broadcasting stations. 

In June 1938, the Commission held an in- 
formal conference with representatives interested 
in forestry communications. Previous to this 
conference, ten ultrahigh frequencies, in the 
30,000 to 40,000 band, had been established for 
forestry use and the medium band frequency 
of 2,726 kilocycles available for emergency 
service, was also made available to forestry 
protective agencies. 

The ultra high frequencies were set up for 
purposes of local communication and the me- 
dium frequency was for use in emergencies in 
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ordering supplies and fire fighting equipment. 
Because the useful range of the ultrahigh fre- 
quencies is limited substantially to the horizon, 
state foresters and private individuals requested 
an additional frequency in the medium band. 

Regarding the new frequencies, which are 
available to anyone having a legal responsibil- 
ity for the protection of a forest, E. L. White, 
of the Engineering Department of the Commis- 
sion and Chairman of the Forestry Conference 
this summer, said: “The forestry organizations 
only requested that we make available to them 
one frequency in the medium band. But since 
study indicates that this was wholly inadequate 
for their needs, we have allocated these three 
frequencies which should take care of their im- 
mediate radio requirements in the protection 
of state and private forests. Canada has priority 
on all three of the new frequencies but has 
waived objection. They have been particularly 
courteous in permitting their use in the Wis- 
consin, Michigan, Minnesota area even though 
it is immediately adjacent to their border.” 
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PINE IN THE DieT oF WHITE-TAILED DEER 


The eating of pine by white-tailed deer, 
whether from necessity or choice, is of great 
concern to the forester, That this type of 
browse is of considerable importance in the 


diet of these animals is shown by stomach- | 


analysis studies made of deer in the Superior 
National Forest, in Minnesota, and by field ob- 
servations in the same area. 
tive pines are browsed in the fall months. 
They formed 7 percent by bulk of the total 
food examined and 73 percent of the animals 
had fed on them. Late in winter when other 
foods were scarcer, the consumption of pine 
increased to 14 percent, although only 33 per- 
cent of the animals fed on them. 

In the fall the pine eaten (7 percent of total 
food consumed by the deer) consisted of jack 
pine (Pinus banksiana), 90 percent; white 
pine (P. strobus), 7.4 percent; and red pine 
(P. resinosa), 2.6 percent. 

Late in the winter, however, these figures 


were somewhat reversed, the quantity (14 per- | 
cent) consumed consisted of jack pine, 25 per- | 


cent; white pine, 32 percent; and red pine, 
43 percent. 


All three species were available to the deer 


All species of na- ‘ 
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during the fall and their movements were un- 
restricted, yet jack pine formed 90 percent of 
the pines eaten. This would seem to indicate 
that jack pine is preferred to the others at that 
time of year. The greater consumption of the 
red and the white pines late in the winter is 
probably because they are more available. At 
that time the deer are largely restricted to 
coniferous swamps and rarely use the higher 
ground. Both the white and the red pines 
grow nearer to these swamps than does the 
more xerophytic jack pine, and therefore less 
of the latter species would be available to the 
animals. 


The effects of deer browsing on jack pine 
are already evident on several areas in the 
Superior National Forest. A plantation of 
these pines set out in 1935 on the Superior 
branch of the Lake States Forest Experiment 
Station was examined in the summer of 1937 
for deer browsing. The plantation was en- 
closed by a 5-foot rabbit-proof fence, which, 
however, proved to be no obstacle to the deer. 
Of 1,196 jack pine trees examined 974, or 73 
percent, had been browsed by deer, and only 
27 percent were undamaged. The larger trees 
were chiefly affected. Few trees had been 
killed by the browsing, but they were much 
deformed and their growth retarded. Deer 
have been observed within the enclosure at 
all times of the year; in fact, a doe was pres- 
ent when the check was being made. Fresh 
browsing on a few trees indicated that the ani- 
mals will eat the jack pine even when other 
foods are abundant. | Other coniferous species, 


“including white spruce, red pine, and white 


pine, within the enclosure showed little evidence 
of deer browsing. R. K. LeBarron, in charge 
of the Superior branch station, reports that 
deer browsing on jack pine plantations not 
enclosed is as severe as the one just related, or 
even more so. 


Another area of severe jack pine browsing 
was in the Superior Game Refuge in the north- 
western part of the forest. There the deer 
have been protected from hunting for more 
than 25 years and have built up a population 
much in excess of the carrying capacity of the 
area. The area, containing about 50,000 acres, 
was burned over in 1926. It is rough and 
rocky and has considerable poor shallow soil. 


_ Although spruce and jack pine are reproducing 


in spots, deer browsing is practically halting 
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Fig. 1—Deer damage to jack pine. A. Two 10-foot trees that have raised their tops above deer 
reach, although the lower parts have been heavily browsed. B. A 4-foot tree that has been 
repeatedly browsed. 


‘the growth of the latter species. In the fall of 
1936 a deer drive conducted in a section of 
this burn indicated a deer population of 85 
animals to the square mile, and a drive in 
1937 in the same area disclosed a material de- 
crease in the numbers of the deer. This may 
indicate that the saturation point has been 
reached and that the deer are being decimated 
while becoming adjusted to the food supply. 
In the fall of 1937, a strip five miles wide on 
each side of the road in this refuge was opened 
to hunting, and a large number of deer was 
removed. This should materially benefit the 
jjack pine reproduction. 


| Under such concentrations of deer as for- 


merly existed on this part of the refuge, jack 
pine less than 7 feet in height did not have a 
chance, and only a few trees have grown be- 
yond that height.; The accompanying photo- 
graphs illustrate clearly the situation in this 
part of the refuge. Figure 1-A shows two 
jack pine trees, the branches of which have 


Fig. 2—Cross sections three-fourths natural size of the 

above trees taken at the ground line. The one to the 

left was 10 years old and was taken from the right-hand 

tree-of Figure 1 A. The one to the right was 8 years 
old and was taken from the tree Figure 1 B. 
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grown above the reach of deer, the boles of 
the trees being well pruned by _ browsing. 
These pines are 10 feet high and 10 years old. 
The one at the right was cut at the ground line 
to determine its age and a cross section is 
shown on the left in Figure 2. The rapid 
growth made during the past two years, when 
the branches were out of reach of deer, is espe- 
cially noticeable. The tree shown in Figure 
1-B was 4 feet high and was still being browsed 
by deer. It was 8 years old but had only half 
the diameter of the 10-year-old tree. It was 
much deformed, and probably would never 
have grown beyond the reach of the deer un- 
less the number of animals in its vicinity had 
been maintained at a lower level. 


, Although jack pine is considered by some 
foresters a poor commercial tree, it will con- 
tinue to be an important species for forest 
management purposes in the Superior National 
Forest because of its tolerance to the poorer 
soils and lower moisture conditions. Its in- 
creased use in the wood-pulp industry makes it 
important in the Lake States, and its future 
may mean a great deal to forests in which it 
is making good growth. Any factors that 
would hinder attaining a good growth, such as 
interference by animals, will and should be 
looked upon with grave concern by the forester. 

The solution of this problem is largely one 
of priority in land use and management. If 
timber management is given a priority rating 
over game use, then it resolves itself into a 
problem of maintaining the deer population at 
a lower level. If game is to be given first 
rating, then this kind of damage will of ne- 
cessity have to be ignored. 
mast SHALER E. ALDOUS, 

U. S. Biological Survey. 
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TorrREY PINE 


In connection with the Soil Conservation 
Program in southern California it was neces- 
sary to collect some Torrey pine (Pinus tor- 
reyana Carr.) seed for nursery propagation and 
field test plantings. A survey of available 
literature failed to reveal such information as 
the number of seeds per pound, the viability 
of the seed, and season in which the seed ma- 
tures. For this reason the writer feels justi- 
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fied to present the information so far obtained 
by the Soil Conservation Service on this very 
interesting tree. 


The Torrey pine has the most restricted 
range of any pine in the United States. It is 
found on a very erosive area of sandstone along 
the Pacific Ocean just north of San Diego, 
Calif. On the cliffs and slopes directly ex- 
posed to the ocean winds the tree assumes a 
prostrate, gnarled form and often covers as 
much as sixty square yards with a height of 
only eight feet. In the more protected sites the 
tree grows erect to a height of approximately 
forty-five feet. Although scrubby in its native 
habitat, when planted under more favorable 
conditions, Torrey pine in some instances has 
grown very rapidly into a tall, straight, well- 
formed tree. 

The prostrate and semiprostrate trees are re- 
ported to consistently produce more and larger 
cones and seed than the taller individuals far- 
ther inland. Personal observations bear out 
this report. The cones mature in June and 
July of the third year and discharge the 
seed. The cones are persistent for several 
years. 


Six gunny sacks of cones were gathered by 
C.C.C. enrollees in six man days. The cones 
were collected by cutting them from the pros- 
trate trees with hand and long-handled tree 
pruners. As the cones were not collected until 
August 4 and 5, 1937, most of them had shed 
a large percentage of their seed. The seed is 
large and has a very hard seed coat which is 
approximately one-twentieth of an inch thick. 

Four samples of the seed collected were se- 
lected at random and weighed. The results 
are given in Table 1. 

Two samples of 100 seeds each were selected 
at random and the seeds broken and inspected 
for soundness. Realizing that direct inspection 
as a means of determining viability is of only 
questionable value, the data in Table 2 are 
presented only as a matter of interest. 


TABLE 1—NuMBER OF TorREY Pine SEEDS Per PounpD 


Computed 
Weight Number number 
Sample of sample of seeds seeds per lb. 
1 Y% |b. 120 480 
2 Y |b. Ip We 468 
3 Y |b. 128 512 
4 Y% |b. bye 416 


Average 469 
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TABLE 2.—PERCENTAGE OF SouND TorREY PINE SEEDS 


Percentage Percentage 
Sample number of sound seeds of unsound seeds 
1 Ci 23 
2 66 34 


Average 


Mr. Hoaglund of the Nursery Section of the 
Soil Conservation Service, Region 10, reports 
that about 300 seedlings are secured per pound 
of seed. To secure uniform germination small 
quantities of seed are clipped by cutting the 
end from each seed with a knife. For large 
quantities of seed a mechanical scarifier would 
be desirable. 

Torrey pine grows well under adverse mois- 
ture conditions but probably is not resistant to 
frost. The mild winter conditions in southern 
California are hardly severe enough to pro- 
duce dormancy in conifers and for this reason 
Torrey pine is grown as potted nursery stock 
in six inch flats. 

The seedlings (1-0) are now being planted 
on Soil Conservation Service demonstration 
projects. It is hoped that added data concern- 
ing the propagation, field planting, and sur- 
vival will be secured from these projects. 

LEE O. Hunt, 


Soil Conservation Service. 
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ANOTHER ForEST Cover TYPE 


Timber cruising in the Ouachita and Ozark 
mountains of Arkansas from 1933 to 1938 re- 
vealed a forest type more important in many 
respects than the previously described types 
common to the mountains of Arkansas. The 
writer has not had the opportunity to trace this 
type into the Missouri Ozarks or the Kiamichi 
Mountains of Oklahoma, although there is rea- 
son to believe that the type exists there. The 
type description covers a mesophytic associa- 
tion more important in the Ozarks than types 
511 or 59, because of the greater area that it 
covers and the greater commercial value of the 
component species. 

Northern red oak, (Quercus borealis) ; mock- 
ernut hickory, (Hicoria alba); and red gum, 
(Liquidambar styraciflua), are the key species. 
Red gum increases in the composition on 
sandier sites. 


Type mapping of 6 percent of 104,000 acres 


*The type numbers are those given by the S. A. F. 
Committee on Forest Types, Jour. Forestry 30:451-498. 
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in Stone and Baxter Counties, Ark., from me- 
chanically spaced strip lines in connection with 
a management reconnaissance revealed that 18 
percent of the area typed should be classified 
as northern red oak, mockernut hickory, and 
red gum. Less than 1 percent of 1,307 plots 
tallied were classified as river birch-sycamore. 
It is suggested that a northern red oak-mocker- 
nut hickory-red gum type be added to the list 
of eastern forest cover types and be given the 
number 59-A and be placed just preceding type 
59 in the list of eastern forest types. The de- 
scription of this new type*is as follows. 


NORTHERN RED OAK-MOCKERNUT HICKORY-RED 
GUM TYPE 


Key species.—Northern red oak, mockernut 
hickory, and red gum predominating. 

Associate species—White oak; white and 
blue ash; slippery, red, and American elms; 
black gum; sycamore; red, silver, and sugar 
maples; black walnut; mulberry; blue beech; 
honey locust; black cherry; eastern red cedar; 
redbud; river birch; beech; chinquapin oak; 
cucumber magnolia; and witch hazel. 

Occurrence.—In North Central and Central 
Arkansas, occupying moist soils in the smaller 
creek bottoms and steep slopes and ravines 
facing these bottoms. The type also occurs as 
a belt just above the river birch-sycamore type 
occupying steep north slopes to the top on 
mountains that are not broken by benches. 

In the Springfield soil series, red gum is 
often replaced by a greater percentage of the 
associate species. In the Boston Mountains red 
gum is a very definite key species. 

River birch is absent in the smallest bot- 
toms, increasing in proportion with the size of 
the stream, the type changing to type 59, river 
birch-sycamore. Sites may be subject to over- 
flow, but rarely stay under water for an ap- 
preciable period of time. In the Ouachita 
Mountains, scattered shortleaf pine of excellent 
form is usually present in this type. 

Place in succession.—Subclimax to climax. 
Will be replaced by type 59 where site becomes 
exposed due to leveling, when willow, syca- 
more, and birch will come in. 

Importance-——Much more important than 
type 59 in the Ozarks because it occupies a 
larger area. Component species are of rela- 
tively high commercial value. The type is 
less important in the Ouachita mountains. 
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Variants and synonyms.—River edge hard- 
woods, S.A.S. Com., S.A.F. Jour. Forestry 24: 
682; Types 51 and 59, S.A.F. Com. Jour. For- 
estry 30: 477 and 480. 


LEE“S> OETTEL, 
Ozark National Forest. 


B B® 


PERSISTENCE OF STEMS PER SPROUT CLUMP 
IN Oak Coppice STANDS OF SOUTHERN 
New JERSEY 


One undesirable characteristic of coppice 
stands is the poor form of the individual stems 
resulting from their tendency to grow outward 
instead of upright to escape crowding. The 
greater the number of stems which persist in the 
clump as the stand grows older the greater will 
be this tendency of the stems to grow outward. 

Several writers have noted that for certain 
species the number of stems reaches an irre- 
ducible minimum, naturally, at an earlier age 
than it does for other species in the same 
stand. Other things being equal, the species 
known to have this inherent tendency would be 
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the one to favor in any improvement cuttings 
made when the stand was young. 

To add to our knowledge of the behavior of 
certain species in this respect, 2,948 sprout 
clumps, containing 7,446 slems, were mapped 
in a 13-year-old stand in the Lebanon Experi- 
mental Forest in southern New Jersey. From 
these maps the data shown in Table 1 were 
compiled. 

It will be noted that post oak (Quercus 
stellata) had the greatest relative number of 
one-stem clumps and, it follows, the smallest 
average number of stems per clump. This 
characteristic alone would place it first of those 
species to be reserved in any cutting, with 
black oak (Q. velutina), chestnut oak (Q. mon- 
tana), white oak (Q. alba) and scarlet oak (Q. 
coccinea) being next preferred in the order as 
given. However, as will be seen in Table 2, 
the poor growth rate of post oak outweighs any 
advantage that small number of stems per 
clump might give it. Scarlet oak on the other 
hand had the smallest relative number of one- 
stem clumps and the largest average number 
of stems per clump, but its rapid growth rate 
tends to outweigh these as disadvantages. 

The small number of stems persisting in 


TaBLe 1._NuMBER oF Sprout CLUMPS AND Percent oF ToTAL ConTAINING INCREASING NUMBERS OF STEMS 


Stome Post oak Black oak Chestnut oak White oak Scarlet oak 
per Number Percentage Number Percentage Number Percentage Number Percentage Number Percentage 
clump ofclumps oftotal ofclumps oftotal ofclumps of total of clumps of total of clumps of total 
Number 
1 110 62.5 433 46.7 286 32.9 254 29.9 35 el 
2 Sy 29.6 240 25.9 188 Qt 216 25.4 20 15.5 
3 10 Byii 144 1535 141 16.3 1 Se 26 20.2 
4 24 Val 70 7.5 106 1222, 98 Halas} 17 13:2 
5 1 0.6 27 2.9 56 6.5 60 7.0 ll 8.5 
6 ab 6 0.6 46 a) 60 el 12 9.3 
7 1 0.6 3 0.3 14 1.6 19 22, il 0.8 
8 3 0.4 11 as) 13 ES 5 3.9 
9 1 0.1 12 1.4 10 Wy 1 0.8 
10 iit 3 0.3 il 0.1 
11 ee 6 0.7 hes 
ey Pe 0.2 ] 0.1 1 0.8 
13 sh es 
14 Pils oie 1 0.1 
‘Total 176 927 866 856 129 
Average stems 
per ane 1.50 1.99 2.80 2.92 3.22 
TABLE 2.—Size or AvERAGE TREE AT 13 YEARS 
Post oak Black oak Chestnut oak White oak Scarlet oak 
Dia. Height Dia. Height Dia. Height Dia. Height Dia. Height 
1.45 p27 1.96 19.4 Wee WHER Wie 16.1 2.10 20.5 
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black oak might be used as a criterion for re- 
serving it in cutting operations, especially since 
it excels chestnut and white oak not only in 
this respect but in growth rate as well. Other 
factors such as susceptibility to butt rot would 
of course have to be considered also in the 
final selection of crop trees. Certainly white 
oak, which in most places is of high value, is 
in southern New Jersey outranked by other 
species because of its poor form resulting from 
high persistence of stems per clump and be- 
cause of its low growth rate. 
O. M. Woop, 
Allegheny Forest 
Experiment Station. 


BBS 


New Porter Pruner Now AVAILABLE 


A new, one-hand pruner, manufactured by 
H. K. Porter, Inc., appears on the market. 
Known as “Twin-Cut No. 9 Professional.” it is 
primarily designed for the constant and exact- 
ing tasks of nursery, orchard, park, and farm. 
The handles are so curved that the hand can 
readily hold the tool in the extreme open posi- 
tion, which is permitted by the new thumb- 
operated locking device on the shoulder of the 
tool. A patented pivot bolt allows adjustment. 
The larger blade is interchangeable, and is re- 
inforced against springing by a spur on the 
hooked blade. The tool cannot pinch the hand 
at any point. The.entire tool is drop-forged, 
heat-treated, and precision-machined, with highly 
polished head. A descriptive folder is avail- 
able on request to H. K. Porter, Inc., Everett, 


Mass. 
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CORRESPONDENCE 


Dear Dr. SCHMITZ: 

In the JournaL for June, page 606 et seq. 
you published a note by Karl D. Henze about 
a stadia telescope for measuring the radii of 
sample plots. The instrument is too expensive 
and requires a rodman, as he uses it. I have 
had to do a great deal of cruising alone in the 
past and have used with good success a very 
simple method, which might interest your read- 
ers, 

[ made a pole of pine for lightness, 5.5 feet 
long and 1.5 inches in diameter, shod with an 
iron socket pointed so that it could easily be 
stuck into the ground. This is painted, with 
enamel paint, white for a space of three inches 
at the top, then bright orange for exactly 2.423 
inches, then another band of white at the bot- 
tom. This is set up vertically at the center of 
one quarter-acre plot. I then go to the perim- 
eter of the plot and sight back on the pole with 
the Abney level, using only the lower half of 
the interval which just subtends the space 
painted white at 59 feet, the radius of a quarter 
acre circle. Any tree which is on the border- 
line of the plot is checked by sighting back on 
the pole, the level being held against the tree 
for a more accurate sight. In practice I have 
found that this is accurate within six inches or 
less if the sight is carefully taken and it is 
rapid. If the ground slopes very much, the 
level bubble can be used to level the sight, but 
if the ground is fairly level this is not neces- 
sary. 

For a one-tenth acre plot the distance to be 
painted on the rod is 1.518 feet. 

ELLwoop WILson, 
Box 43, Knowlton, Que. 
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Plant Ecology. By John E. Weaver and Fred- 
eric E. Clements. Second edition. xxti+- 
601 pp. Illus. McGraw-Hill Book Co., Inc., 
New York and London. 1938. $5. 


The first edition of this book, published in 
1929, was reviewed in the JOURNAL of that year 
(26:856-858, 1929). The present edition con- 
tains the same number of chapters as the first 
(18) and for the most part the chapter titles 
are the same, but noteworthy changes have been 
made in the arrangement and presentation of 
material while much has been added in the 
way of up-to-date facts and ideas. 

Worthy of special mention are the expan- 
sion of the chapter on “Methods of Studying 
Vegetation” to include the presentation of sev- 
eral additional kinds of quadrats and the addi- 
tion of the relict method, photograph charts, 
and the methods of pollen analysis; the more 
extended consideration and discussion of the 
soil factor and the presentation of the zonal 
soil groups under a new chapter heading, 
“Soil in Relation to Plant Development’; the 
replacement of the old chapter heading “Rela- 
tion between Plants and Animals” by “Coaction 
and Conservation,” with the inclusion under 
this heading of the recent developments in con- 
servation and soil erosion control; a rather 
drastic revision and condensation of the chap- 
ter “Adaptation to Water,” whereby much de- 
tailed information contained in the first edition 
has been eliminated and, in addition, emphasis 
is placed on the physico-chemical properties of 
the protoplasm as an explanation for drought 
resistance in the xerophytes; the enlargement of 
the bibliography from 606 to 1,035 titles. 

Other changes include the introduction and 
use of preclimax and disturbance climax or 
disclimax in plant succession. The application 
of the last named concept is illustrated in the 
treatment of prairie grassland, where short 
grass in regarded as disclimax to mixed prairie 
as a result of overgrazing and periodic drought, 
and the tall grasses as disclimax to true prairie 
when they replace the mid grasses more or less 
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completely as a result of human disturbance. 
Also worthy of note are the inclusion of addi- 
tional data on the competition between root sys- 
tems under “Competition and Invasion,” the 
greater emphasis on “dominants” under the 
discussion of “The Units of Vegetation,” and a 
somewhat enlarged discussion of “factors of 
the habitat” now placed under the chapter 
heading “Humidity and Evaporation.” 

While the major part of the exampled data 
naturally are those pertaining to grassland re- 
gions, consistent effort has been made to incor- 
porate concrete data relating to forest regions, 
which should be most welcome to the student 
of forest ecology. In this connection it might 
be noted that the text material dealing with 
grazing and range ecology has not kept pace 
with recent developments in these fields to the 
extent that might be expected. However, the 
more readable and well-knit treatment of the 
various phases of the subject in the present 
edition should result in its wider use. It is a 
comprehensive textbook much in accord with 
present-day ecological progress and _ should 
prove to be a valuable guide to workers in the 
various fields where an intimate knowledge of 
plants in their relation to environment is fun- 
damental. 

RAYMOND PRICE, 
U. S. Forest Service. 


BRB 


Forest Pathology. By John Shaw Boyce. 
x+600 pp. Illus. McGraw-Hill Book Com- 
pany, Inc., New York and London, 1938, 
$5. 


For many years there has been an outstanding 
need for a concise, complete, and scholarly ac- 
count of the diseases of forest trees, particularly 
of those growing in North America. This need 
has now been fulfilled. Forest Pathology, by 
Dr. J. S. Boyce, meets all the immediate re- 
quirements of those who wish to know about 
the important diseases affecting forest trees 
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It is admirably suited for use as a textbook in 
a course in forest pathology, and at the same 
time it will be found to be a most useful hand- 
book and guide for the practicing forester. 

Actually, there are few men in the United 
States qualified to write an authoritative text on 
forest pathology. To be sure, there are many 
competent pathologists; there are also many 
competent foresters. There are few men, how- 
ever, who have had thorough training and wide 
experience in both fields and are therefore 
qualified to integrate them. The author of 
Forest Pathology has had precisely that train- 
ing and experience. In addition, he has had a 
considerable number of years’ experience in 
college teaching and consequently in the organi- 
ization and presentation of material. 

It is not unlikely that as long as forest 
pathology is taught to forestry students there 
will be some difference of opinion as to wheth- 
er the subject should be presented on the basis 
of taxonomic sequence of the fungi concerned, 
or whether it should be presented on the basis 
of the tree species and the parts of the tree 
affected. The author has followed the latter 
method: of presentation. It is the reviewer’s 
conviction, based on six years’ experience teach- 
ing this subject, that this is the only sound 
and logical method for presenting the subject. 

Two of the most striking features of Forest 
Pathology are its conciseness and its complete- 
ness. All extraneous material and all incon- 
sequential details have been eliminated. The 
discussion throughout that book is clear and 
forceful. It is singularly free of undigested, 
contradictory material. The references at the 
end of each chapter have been carefully selected. 

The book consists of 21 chapters. The first 
is an introduction, followed by one chapter 
each on disease, the fungi, noninfectious dis- 
eases, seedling diseases, root diseases, foliage 
diseases of hardwoods, and foliage diseases of 
conifers. To stem diseases of hardwoods and 
conifers, eight chapters are allotted. Then fol- 
lows a chapter on each of the following topics: 
the rots, deterioration of dead timber, deteriora- 
tion of forest products (decay), deterioration 
of forest products (sap stains), and principles 
of forest-disease control. The entire book is 
well illustrated. 

It would be possible, of course, for a reviewer 
of a book of this kind to point out certain fea- 
tures which in his opinion are not emphasized 
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sufhiciently or others which in his opinion may 
be overemphasized. Nothing would be gained, 
however, by so doing. Neither would anything 
be gained by giving consideration to those sec- 
tions of the book with which the reviewer 
might not be in full agreement. To do either 
would only result in distorting an altogether 
excellent picture. 

For many years the reviewer has looked for- 
ward to the day when he might find time to 
write a textbook on forest pathology. Dr. 
Boyce has written the kind of book he would 
like to have written, and McGraw-Hill have 
published it in a way he would like to have 
had it published. 

Henry SCHMITZ, 
University of Minnesota. 
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From Forest to Woodworker. By L. H. 
Noble and R. B. Everill. xii+252 pp. 
Illus. Bruce Publishing Co., Milwaukee, 
Wis. 1938. $1.75. 


Here is a small volume prepared by two 
teachers at a Junior High School in Beloit, 
Wis., primarily for boys in woodworking 
classes, but also for workers in that field or for 
the man with the wood-shop hobby who en- 
joys the forests. It aims not only to serve one 
working with and finishing wood and caring 
for tools, but, as the title suggests, to tell some- 
thing about the history of lumbering, including 
present-day manufacture, the grades of lumber, 
the principal wood-using industries, and forest 
conservation. This section is designed to give 
the elementary student and lay reader an ap- 
preciation of forests and wood in our industrial 
and social welfare. 

I wish I had had a book like this when I 
was talking wood shop and wood turning in 
high school. I might have found it a little 
“grown-up” in spots and I am afraid I would 
not have been interested in the details of pig- 
ments, drying oil, the origin of varnish, shellac, 
brush bristles, and steel used in tools nor in 
types of cabinet hardware, but I would have 
turned the pages over and over to look at the 
many good photographs of forests, logging, and 
lumbering, at the numerous ink sketches of 
wood sections, tools, devices, and forest maps. 

The forester, particularly the one versed in 
wood utilization, will find numerous points 
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with which he will not agree, such as heart- 
wood being stronger than sapwood, portable 
sawmills being limited to flatcars, sanding lum- 
ber at the primary planing mill, and furniture 
requiring “durable” wood. Also he will not 
enjoy some of the repetition and in a few cases 
contradiction of fact, but the layman will pass 
these unnoticed without losing the broader pur- 
pose of the book. 


Joun B. Cuno, 
U. S. Forest Products Laboratory. 
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The World Was My Garden. By David 
Fairchild. 494 pp. Illus. Charles Scrib- 
ner’s Sons, New York. 1938. $3.75. 


Plants are the most numerous and conspicu- 
ous living objects on earth. Although some un- 
fortunate people live their entire lives without 
ever being conscious of the beauty and value 
of the plant world, to most people they are 
things of supreme loveliness as well as utility. 
To those privileged ones who earn their living 
by working with plants this book brings two- 
fold gifts: the gift of entertainment and the 
gift of instruction. To all botanists, horticul- 
turists, and foresters in particular it is recom- 
mended without reservation. Foresters espe- 
cially should find it fascinating for it deals 
much with trees. 


For more than twenty years David Fairchild 
was in charge of foreign plant introduction 
and exploration for the Bureau of Plant Indus- 
try in the U. S. Department of Agriculture. 
He is one of America’s foremost botanists and 
agricultural explorers. But lest any reader fear 
that this volume is a cold, scientific recital of 
Latin names and botanical terminology, let him 
be assured that in a hundred adventure thrill- 
ers he will not find a tenth of the vicarious 
romance to be obtained from the fireside hours 
spent with Dr. Fairchild’s book. 


Numerous trees of foreign origin that are 
now of great usefulness to American horticul- 
turists and foresters were either introduced by 
him or under his supervision. To catalogue 
them all would require many pages. They in- 
clude interesting eucalypts; tung trees valuable 
to the paint and varnish industry; the Chinese 
elm brought to the United States by that great 
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plant explorer Frank Meyer and now an almost 
indispensable species in shelterbelt planting; 
the Chinese chestnut; and dozens of varieties 
of the beautiful Japanese cherry trees. From 
Japan also he brought the Kudzu vine which 
the Soil Conservation Service has found so 
useful for controlling erosion and gullying in 


the South. 


Dr. Fairchild was keenly interested in for- 
estry at a time when there was not a single 
technically trained American forester. For a 
brief period he was employed by the old Divi- 
sion of Forestry under Bernhard E. Fernow, 
and he wrote a bulletin on plant introduction 
published by the division. Among the early 
foresters whom he knew and with whom he col- 
laborated were Gifford Pinchot, George Ahern, 
John Gifford, and J. W. Toumey. 

His interest in conservation was more than 
academic. It had a practical side. For ex- 
ample, through his influence his colleague 
Frank Meyer, who had returned in 1908 from 
a long trip of plant exploration into remote 
regions of China, met Theodore Roosevelt. 
The President was then in the midst of his 
conservation program, and was greatly im- 
pressed by Meyer’s photographs of the destruc- 
tive effects of the erosion that followed de- 
forestation in China. He used these photo- 
graphs to illustrate his historic message to Con 
gress on the subject of conservation. This wa: 
the first and perhaps the only time that a presi 
dential message was illustrated. 


The author searched the world over for 
plants that would benefit mankind. It can be 
said without exaggeration that because of him 
our diet has been healthfully enriched, our 
homes and parks greatly beautified, and our 
agricultural and horticultural wealth immeasur- 
ably increased. 

“Plant introduction,” he explains, “has two 
distinct phases. First, the securing of plant 
material in foreign countries and landing it 
alive in America; and second, the dissemination 
and establishment of the plants in the fields, 
gardens, dooryards, and parks of this country. 
The first phase is a comparatively simple one, 
but the discovery of where and how to grow 
these plants, and how to utilize them, requires 
years of patient investigation. A pinch of seed 
may come half around the world for a cost of 
only five cents. But growing the seed will 


274 


probably require a flat in a hot-house, followed 
in sequence by a bench of two-inch pots, a 
greenhouse of six-inch potted plants, half an 
acre of rich soil in a nursery, an orchard, and 
finally an advertising campaign and a selling 
organization.” And then he adds this master- 
piece of modest understatement, “Most of my 
activities in the field of plant introduction had 
been concerned with the easier phases of the 
two.” 

His “easier phase” involved risks of infection 
by the deadly cholera of Asia, arrest in Corsica, 
on suspicion of spying, exhausting travel in the 
almost intolerable Arabian desert heat, ex- 
posure to loathsome oriental diseases, nearly 
unendurable jungle discomforts of high humid- 
ity, oppressive heat, and insects, and finally a 
tropical illness which all but cost him his life. 

The descriptions of his explorations in search 
of new plant species are truly fascinating, not 
alone for the places he visited, but because of 
the things he saw and the people he met. In 
1900 in Manila he met a young army officer 
named Ahern. Lieutenant Ahern, he writes, 
“was much interested in the forestry system of 
Java. As I had learned a good deal about it 
during my stay there, he spent much time in 
the hotel with us discussing the possibilities of 
establishing a similar forestry system for the 
Philippines. Ahern lived for many years in 
the Philippines, and eventually did inaugurate 
a system there which was a model of its kind.” 

The impulse to quote further is almost irre- 
sistable. Of especial interest to foresters is the 
account of his meeting with Professor Toumey 
in Arizona in 1901. At that time Professor 
Toumey had not taken up forestry, but as a 
botanist he had planted one of the first date 
palms to be grown and to bear in America. 

It would be easy to praise this book highly. 
But overmuch praise often defeats its purpose. 
Consequently, in recommending it to the at- 
tention of foresters everywhere, the present writ- 
er will say only that in his honest opinion no 
forester can read it without a sense of intense 
satisfaction that he is a member of that great 
fraternity of workers whom Dr. Fairchild hon- 
ors with the name of “plantsmen.” 

The volume has more than two hundred 
splendid illustrations. 


Henry FE. CLepper. 
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Dry Rot Investigations in an Experimental 
House. By W. P. K. Findlay. Dept. Sct. 
& Indust. Research, Forest Prod. Research 
Rec. 14 (Mycology Ser. No. 1). 14 pp. 
Illus. H. M. Stationery Office, London. 
1937. 

The Causes of Stain and Decay in Im- 
ported Timber. By K. St. G. Cartwright. 
Dept. Sci. & Indust. Research, Forest Prod. 
Research Rec. 16 (Mycology Ser. No. 2). 
Illus. H. M. Stationery Office, London. 
1937. 20 cents. \, 


Findlay’s paper is interesting to all those 
wishing to use wood efficiently in erecting 
houses of moderate cost. It is a report on 
investigations by the Forest Products Research 
Laboratory, at Princes Risborough, England, 
of the influence or various types of construc- 
tion on the development of dry rot. 

A two-story brick experimental house was 
built at the laboratory. Three rooms on the 
ground floor were used in studying, from 1931 
to 1934, the influence of various types of floor 
construction on the development of dry rot. 
Five types of solid flooring were laid in du- 
plicate in the first room. In types 1 and 3 
the floor boards were screwed through a layer 
of bitumen (Mexphalte Grade E) poured on 
hot over 2-inch concrete strips lying on a con- 
crete foundation. In type 2 the boards were 
screwed to a 2-inch layer of breeze concrete 
over a layer of bitumen. In types 4 and 5 
the boards were screwed to narrow fillets of 
wood lying on the concrete. 

Room 2 had a hollow floor with no ventila- 
tion beneath it. Floor joists were embedded in 
the brick work. There was no concrete beneath 
the room. The floor was covered with linoleum 
3 months after construction. 

Room 3 had a hollow floor, ventilated and 
insulated with bitumen-impregnated felt. The 
ground beneath the floor was covered with a 
layer of concrete. 

The floor boards and joists of the three rooms 
were air-dried pine (Pinus silvestris). The 
walls were paneled partly with oak, partly 
pine. These sometimes reached the ceiling, 
7.5 feet above the floor. Parts of their exposed 
surfaces were painted with various materials 
to test whether the moisture-retaining prop- 
erties of the paints affected the rotting of the 
panels. Pieces of wood were exposed in the 
rooms. 
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The floors were infected by nailing to floor 
boards and joists pieces of wood on which 
Merulius lacyrymans (the dry-rot fungus) was 
growing. 

In 1934 the wood exposed in the three rooms 
had not rotted nor was there decay behind the 
wall panels. There was dry rot in the floors 
in room 1, spreading from the severely in- 
fected floors of types 2, 4, and 5 to types 1 and 
3. A natural infection of Coniophora cere- 
bella also appeared. 

In room 2 the dry rot soon spread over the 
joists and boards. The average moisture con- 
tent of the boards had reached 29.8 percent of 
oven-dry weight by March 1932. In April 
alternate decayed floor boards were removed 
from a corner of the room and replaced with 
boards of Thuja plicata and Tsuga_ hetero- 
phylla. After 33 months no fungus had grown 
on the red cedar, but the hemlock was decayed 
in spots, mainly by a natural infection of 
Coniophora. 

The floor of room 3 showed no dry rot at 
any time, although the boards had been in- 
oculated three different times. 

The author concludes that the results of this 
series of experiments may be used in drawing 
up specifications for the solid-floor type of con- 
struction, and well designed construction is 
more important than that the timber be abso- 
lutely free of infection. Any timber that mois- 
ture may reach should be treated thoroughly 
with preservative. 

Cartwright’s paper is written for lumbermen 
using imported wood, and those in the timber- 
using professions and industries. It describes 
types of defects commonly encountered in im- 
ported lumber, their causes, and how to esti- 
mate where and how they originated. 

Two main causes of the discoloration of lum- 
ber are: (1) chemical stains, usually in irregu- 
lar rust-red, black, blue, or gray blotches, 
bear no relation to the wood grain and are 
usually more or less confined to the surface, 
but occasionally cause a general darkening of 
the wood. (2) Of the stains caused by fungi or 
bacteria. Those of most economic importance 
are from staining or wood-destroying fungi. 
Sap stain is mostly confined to sapwood; colors 
it blue, blue-gray, or green, occasionally pink 
or yellow; and does not appreciably weaken 
the wood fibers. The mycelium is usually 
brown, generally in the medullary ray cells. 
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Wood-destroying fungi are not confined to 
sapwood. They may color wood dark brown 
or reddish brown, often in streaks. When 
badly rotted the wood shows cross-cracking. 
White rots cause white pockets or streaks. 
Black or colored zone lines may be present. 
The fibers become brash. 

Stains and rots do not develop in wood 
which has a moisture content below 20 percent 
of its oven-dry weight. Hardwoods and high- 
grade softwoods are safely shipped in this con- 
dition if protected from wetting. Lower-grade 
timber which cannot be seasoned to a safety 
point before shipping can be dipped in stain- 
controlling chemicals. 

Methods are described for determining the 
moisture content of lumber, for preparing wood 
sections for microscopic examination, and for 
identifying sap stains and wood rots. It might be 
somewhat difficult, however, for anyone without 
some training in the subject to follow these in- 
structions and descriptions. 

Both bulletins may be obtained from the 
British Library of Information, 270 Madison 
Ave., New York. 

CAROLINE T. RUMBOLD, 
Division of Forest Pathology, 
U. S. Bureau of Plant Industry. 
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Methods of Kiln Operation. By R. G. Bate- 
son. Dept. Sci. & Indust. Research, Forest 
Prod. Research Rec. 19 (Seasoning Ser. 
No. 4). 13 pp. 4 figs. H. M. Stationery 
Office, London. 1937. Obtainable from 
British Library of Information, New York. 
20 cents. 


The principal purpose of the tests reported 
was to discover the advantages and disadvan- 
tages of various special methods of kiln opera- 
tion in comparison with operation under the 
customary standard schedules. Several kinds 
of oscillating schedules and one “daytime 
only” schedule were compared with a standard 
schedule somewhat like our own Forest Prod- 
ucts Laboratory’s standard hardwood schedule 
No. 6. Native beech was used throughout. 
The tests were conducted in two internal-fan 
dry kilns patterned after the original designs 
invented at Madison and pioneered by Ameri- 
can kiln makers. 

The following conclusions are reached: 
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1. The normal method appears to give the 
best results with beech and probably will do 
so with most common species. 

2. Reversing the circulation offers no ad- 
vantage except where the air circulation is un- 
satisfactory because of defective design or the 
use of a wide timber pile. 

3. Intermittent operation in which the kiln 
is shut down during the night (and at week- 
ends) produces satisfactory results and is per- 
fectly suitable where time is not the primary 
consideration. 

4. Methods involving oscillating tempera- 
tures or humidities are not justified, in the case 
of beech, at any rate, on account of complica- 
tions in operation which are not offset by more 
rapid drying. 

RoLtF THELEN, 
U. S. Forest Products Laboratory. 


BBB 
Report on the Demand for Timber in 
Ship-Building and in Docks and Har- 
bours. By D. Maitland and F. G. O. 
Pearson. Forestry Commission Utilization 
Ser. No. 4. iv + 55 pp. 9 pl., 8 fig. H. M. 
Stationery Office, London. 1938. Obtain- 


able from British Library of Information, 
270 Madison Ave., New York. 45 cents. 


The report summarizes information from 
some 270 interviews (1936-1937), drawing on 
a variety of sources including government de- 
partments, railway companies, dock and _har- 
bour authorities, ship-building and ship-repair- 
ing firms, and firms building yachts, fishing 
craft, boats, and barges. 

The report gives the consumption of timber, 
kind and quantity, in maintenance of H. M. 
Naval Establishments in Great Britain for the 
last completed year; the same for docks and 
harbours of the railway companies; and for 
building and repairing of vessels in H. M. 
Dockyards. It was impracticable to obtain an- 
nual consumption of timber generally from 
shipbuilding and boat-building firms, although 
reports were obtained from some of them. Any- 
one who has attempted similar studies will ap- 
preciate the explanation that “a very small por- 
tion of the firms that were visited were able to 
state their annual consumption of timber with- 
out putting themselves to far more trouble 
than could be expected of them.” 
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In lieu of total annual consumption, the re- 
port gives detailed statements of timber by spe- 
cies and quantities used in several types of war, 
passenger, and cargo vessels, yachts, motor 
cruisers, and fishing craft, together with gen- 
eral information on construction in each group. 
This treatment makes the report more effective 
than a simple statistical record of total con- 
sumption would have been in giving the reader 
a picture of the consumption of timber in 
British shipyards. 

The following observations suggest the gen- 
eral picture: 

“Whereas the total quantity of timber used in 
the construction of liners is larger perhaps than 
one would expect in this age of steel, the pro- 
portion of it which is home-grown is very 
small indeed.” 

“Modern trawlers are built of steel, but much 
timber is required to finish them.” 

“Until a few years ago practically all barges 
were built of wood; today one very rarely finds 
a wooden barge in process of construction.” 

“A large proportion of the timber needed 
by ship-builders is derived from species which 
no amount of afforestation in this country can 
provide. These species are however being in- 
creasingly provided from within the Empire.” 


FRANK J. HALLAUER, 
U. S. Forest Service. 
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Wildlife in the Farm Program. By James 
N. Morton. Penna. Game Commission 


Bull. 16. 40 pp. 29 pl., 16 figs. 1938. 


Probably no game management publication 
in recent years covers more completely the 
problems of the sportsman and the farmer in 
their relationship with each other and _ their 
responsibilities to wildlife on the farm than 
this bulletin. In simple language the author 
introduces the major subject of the manu- 
script—the conflict between the sportsman and 
the farmer over land posted against trespass 
because of a few selfish hunters who yearly 
make themselves objectionable in one way or 
another to the farmer. Then he proceeds to 
outline how, by the application of a little 
common sense plus the proper manipulation of 
environmental features favoring wildlife and 
much more work by the hunter, both the sports- 
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man and the farmer can get along on friendly 
terms and always have plenty of game and 
other beneficial wildlife. Numerous photo- 
graphs and figures illustrating the ideal in wild- 
life habitat and various other management 
features add effectively to the bulletin. 


Morton emphasizes the dependence of farm 
game on farming practices and shows how 
good results without expense can be obtained 
by refraining from certain traditional practices 
like cutting the vegetation along fence rows 
and gullies, burning pastures, overgrazing 
woodlots, and the like. The kinds of cover are 
defined and some effective “before” and “after” 
figures demonstrate how these may be obtained. 
Properly used, they also serve to beautify the 
farm and check erosion. Food and cover plant- 
ings for wildlife should be made to meet year- 
long and not just seasonal requirements. The 
varieties to plant, their uses, and sources of 
information on planting are outlined. Sports- 
men, Boy Scouts, and other interested individ- 
uals are urged to help. 

Fencing of waste land is advocated. Numer- 
ous small areas are better than a few large 
ones. A discussion of game birds and song- 
birds as insect and weed-seed destroyers shows 
that they are important to the farmer eco- 
nomically. Use of the flushing bar for pro- 
tection of nesting birds during harvesting is 
urged. Suggested farm woodlot uses advise 
against grazing all the woodlot and describe 
the correct methods of plant propagation by 
cuttings and layering. A chapter reviews the 
merits of artificial cover preceding permanent 
cover improvements and suggests stonepiles, 
brush, woodpiles, and discarded farm equip- 
ment. The problems of winter feeding, the 
use of refuges, and the control of cats and 
dogs are also covered. A chapter on fur- 
bearers (skunk and muskrat) explains how 
these animals can be increased and bring a 
monetary return to the farmer. 

Morton’s plan for solving the problems of 
wildlife management on the farm has been 
operating successfully in Pennsylvania, since 
1936, under the name of the Cooperative Farm 
Game Project Program. Through the vision 
and foresight of the Pennsylvania Game Com- 
mission an ugly situation of posted land and 
bitter feeling is being corrected. It is being 
replaced with human understanding based on 
common sense and a plan of wildlife manage- 
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ment that can be successfully used in any 
state from Wisconsin to Massachusetts. 
KENNETH A. WILSON. 
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Report of the Forest Products Research 
Board, with the Report of the Direc- 
tor of Forest Products Research, for 
the Year 1937. By W. A. Robertson. 
vi + 87 pp. Illus. H. M. Stationery Of- 
fice, London. 1938. Obtainable from Brit- 


ish Library of Information, New York. 
65 cents. 


This is a progress record of investigations at 
the Forest Products Research Laboratory, 
Princes Risborough, England. Subjects dealt 
with include wood structure, timber physics, 
timber mechanics, wood preservation, entomol- 
ogy, mycology, and wood chemistry. 

It is apparent from the text that the selec- 
tion of wood for specific uses according to the 
inherent properties of the wood, which has 
long been advocated by the U. S. Forest Prod- 
ucts Laboratory, is gaining headway in Eng- 
land. Of significance to American foresters 
concerned with maintaining a market for wood 
flooring is the recommendation, based on ex- 
tensive abrasion tests, that all flooring should 
be selected upon a basis of density. The high- 
density wood gave the best service. 

DonaLp G. COLEMAN, 
U. S. Forest Products Laboratory. 
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“American Hardwoods and Their Uses. By 


W. LeRoy Neubrech. U. S. Dept. Com- 
merce (Bur. Foreign and Domestic Com- 
merce). Trade Promotion Ser. 178. vi + 
76 pp. lllus. Washington. 1938. 15 cents. 
American Western Pines and Their Uses. 
By W. LeRoy Neubrech. U. S. Dept. Com- 
merce (Bur. Foreign and Domestic Com- 
merce). Trade Promotion Ser. 180. 34 
pp. Illus. Washington. 1938. 10 cents. 


These are two of a series of trade promotion 
bulletins being prepared under the guidance of 
advisory committees interested in the lumber 
industry and the proper and intelligent use of 
its products. They are well illustrated and 
written in human interest style from a_back- 
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ground of economic and technical data. Data 
on the properties of the woods have been taken 
from the publications of the U. S. Forest 
Service. 

The bulletins should be of interest to many 
technical foresters because they combine within 
small space a wide variety of information ap- 
plicable to the more important commercial 
hardwoods and the western pines, respectively. 
Foresters should also be interested in this 
series because a better understanding of woods 
by the consumers means a development and 
maintenance of markets. 

The public as yet has but slight concept of 
what forestry is and this is particularly true 
when we think of its products and_ indirect 
benefits. Technical forestry publications gen- 
erally are of interest only to the technical for- 
ester working in that particular branch of for- 
estry. This technical information, which often 
should be in the hands of the public, will 
reach its goal only when prepared in a semi- 
popular way. 

Raymonp J. Hoye, 
New York State College 
of Forestry. 


BER 
The Growth and Structure of Wood. By 
B. J. Rendle. Dept. Sci. and Indust. Re- 
search. Forest Prod. Research Rec. 21. 24 
pp. I pl., 5 fig. H. M. Stationery Office, 


London. 1937. (British Library of In- 
formation, New York. 20 cents.) 


This is an elementary treatise intended to 
give the wood-using trades and professions a 
background of technical information in order 
to promote the better use of wood. 

It discusses botanical classification and no- 
menclature, the meaning of “softwoods” and 
“hardwoods,” tree growth, sapwood and heart- 
wood, formation of annual rings, and_ briefly 
the cellular structure. The various meanings 
of the term “grain” are pointed out. The dif- 
ferent ways of sawing lumber from logs and 
their relation to the figure or ornamental value 
of wood are described briefly. The relation of 
the cellular structure, chemical composition, 
and moisture content of wood to its properties 


and usefulness are emphasized. How to go 


about identifying woods by their cellular struc- - 
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ture is briefly described but the identification 
of the different species is not included. 
ARTHUR KOEHLER, 
U. S. Forest Products Laboratory. 
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Bibliographia universalis  silviculturae. 
Fennia—1934. (Universal Forestry Bib- 
liography. Finland—1934.) Edited by 
Eino Saari. 120 pp. Forest Research In- 
stitute, Helsinki. 1936. Same—1935. 160 
pp. 1937. yi 


This is the Finnish section of the international 
forestry bibliography for the two years. For 
1934, 379 titles are listed, and 577 for 1935. 
They are arranged according to Flury’s classi- 
fication, and are divided into two groups: those 
of general interest and those that are considered 
of interest only to Finnish readers. The cita- 
tions are printed on one side of the page, so 
that they may be cut out and pasted on 3 by 5 
cards, 

W. N. SpPaRHAWK. 
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Forest Bibliography to 31st December, 
1933. Part If. B.—Silviculture (con- 
tinued). Compiled and published by the 
Department of Forestry, University of 
Oxford. pp. 79-199. Hall the Printer, 
Ltd., Oxford. 1937. Price 12s 6d. 
Part III. Forest Protection. pp. 200- 
274, Librarian, Dept. of Forestry, Oxford. 
1938. Price 12s 6d: 


Part I of this work was reviewed in the 
JouRNAL for November 1936. Parts II and 
III, following the same general plan, list titles 
(or subjects) and authors of articles that have 
appeared in some eighty or ninety periodicals 
during the past hundred years or more, be- 
sides numerous bulletins, official reports, and 
other publications. Part II covers “Natural 
Reproduction,” “Artificial | Reproduction,” 
“Tending,” “Silvicultural Systems,” and “Notes 
on Trees.” It includes approximately 5,500 
entries. Part III] deals with “Man,” “Ani- 
mals,” “Atmospheric Influences,” “Fire,” 
“Weeds,” “Other Agencies,” and “Fencing,” 
with some 3,400 entries. Protection against 
insects and fungus diseases is not included. 
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The bibliography is not complete. Appar- 
j ently it lists only material available in the 
i library at Oxford. About half of the periodi- 
# cals covered are in English, about one-third in 
+ German, and the rest in miscellaneous other 
languages. No Russian or Japanese papers 
{ are listed, and several European journals are 
ff missing from the list. In spite of these omis- 
-& sions, however, the bibliography should be in- 


‘) valuable as a reference work. 


W. N. SPARHAWK. 
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Circular Saws. By P. Harris. Dept. Sci. and 
Indust. Research. Forest Prod. Research 
Rec. 22. (Woodworking Ser. No. 1.) 15 
pp. I pl., 12 fig. 1937. (British Library 
of Information, New York. 20 cents.) 


In spite of the many problems encountered 
by the woodworking industries relatively little 
* has been written that is constructively helpful 
= in solving these problems. Here is a report 
# that goes into considerable detail on saw-tooth 
_ design. Suitable cutting speeds for different 
conditions are recommended. There is a set of 
drawings showing full-sized saw teeth for dif- 


7 ferent sorts of work, together with dimensional 


data. Woods are not considered individually 
but by groups, for instance, softwoods, medium 
dense hardwoods, dense hardwoods, and hard- 
woods of abrasive nature. This is a worth- 
while addition to woodworking bibliography. 
E. M. Davis, 
U. S. Forest Products Laboratory. 


%R% 

Strength Tests of Structural Timbers. 
Part 3. Development of Safe Loads 
and Stresses, with Data on Baltic Red- 
wood and Eastern Canadian Spruce. 
By C. J. Chaplin and E. H. Nevard. Dept. 
Sci. and Indust. Research. Forest Prod. 
Research Rec. 15 (Timber Mechanics Ser. 


No. 3). 17 pp. 3 pl. 1937. (British L1- 
brary of Information, New York. 20 cents.) 


Tuis bulletin is one of a series covering tests 
of structural timbers, with special reference to 
structural grading and allowable working 
siresses. The authors aptly point out that the 
average breaking strength of timbers cannot be 
used as a basis for structural design, but rather 
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that working stresses must be based on the 
strength of the weakest timber that may pos- 
sibly be used; and that economy of material 
is obtained only when all units are stressed to 
a figure approaching the allowable maximum, 
which in turn requires material of uniform 
quality, or in other words classification by ac- 
curate structural grading. 

Data are presented on the mechanical prop- 
erties of Baltic redwood (Scotch pine) and 
commercial eastern Canadian spruce (the latter 
classification including varying proportions of 
balsam fir and pine), based on tests of timbers 
in structural sizes containing defects, and on 
small clear specimens. The data serve as a basis 
for establishing structural grades employing 
principles already developed, and safe working 
stresses. 

That the necessity and importance of struc- 
tural grading is now receiving attention both 
in England and on the continent is of interest 
to the American lumber trade, where structural 
grading has been employed for many years. 

L. J. MARKWARDT, 
U. S. Forest Products Laboratory. 
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The Properties of British Honduras Pitch 
Pine (Slash Pine) Pinus Caribaea Mor. 
Dept. Sci. and Indust. Research. Forest 
Prod. Research Rec. 20 (Timber Ser. No. 
6). 9 pp. 2 pl., map. 1937. (British 
Library of Information, New York. 20 
cents.) 


This bulletin, prepared by the Forest Prod- 
ucts Research Laboratory at Princes Risborough 
(England), presents the results of an investiga- 
tion on a consignment of 149 slash pine logs 
from British Honduras. The object of the 
publication is to call attention to the promis- 
ing characteristics of slash pine, with the 
thought of encouraging its exploitation for a 
wider market. Of interest to foresters and wood 
users is the report that the Honduras material 
studied was more resinous than the general 
run of “pitch” pine from the southern pine 
belt of the United States, and that except for 
its 20 percent greater hardness, it was similar 
in mechanical properties to longleaf pine. 

L. J. MarKwarprT, 
U. S. Forest Products Laboratory. 


HE Smith INDIAN Fire Pump is the only 
fire fighting weapon made that provides a 
complete One-Man Fire Department in a 
single compact, portable unit. It throws a 
powerful, 50 ft. continuous, unbroken stream of 
clear water in any direction. Refillable. Port- 
able by hand or on the back. Always ready at 
any time, any place. 


MADE IN AMERICA B 


-D. B. SMITH & CO. 


UTICA, NEW YORK 
PACIFIC COAST AGEN 


Hercules Equipment.& Rubber Co. Pacific Marine Supply Co. 
550 Third St., San Francisco, Cal. 1217 Western Ave , Seattle, Wash. 


Western Loggers’ Machinery Co. Roy G. Davis Company 
302 S. W. 4th St., Portland, Ore. 617 E. Third St., Los Angeles, Cal. 


e 


the Men Who Use Them! 


Thousands of Indians are used all 
over the country by U. S. Forest 
Service, CCC Camps, Cottages, 
Camps and Resorts, Logging Lum- 
ber and Mining Companies, Private 
and Public Parks, Lumber Yards, 
and many Rural and City Fire 
Departments. They use Indians— 
like them and recommend them. 


NEW RUST PROOF TANK 


® The Indian uses only clear water, obtainable 
anywhere, anytime. 


® The powerful pump gives you constant pres- 


sure whenever and wherever you need it. 


@ All parts are practically indestructible and 
the upkeep is negligible. New rust proof tank. 


The unit cost of Indians is so low that an yone 
can afford them. 


No other weapon gives you the features pro- 
vided in the Indian. 


As shown in the views at left, the Indian is a favorite 
with Fire Departments and Forest Services. You 
will be interested to see the actual photographs and 
testimonials in our catalog. Write today for this 
free catalog, complete details and price lists, 


The Indian Fire Pump is fully patented and 
made exclusively by the D. B. Smith & Co, 


REGULATION 


FOREST PLANTING STOCK 
UNIFORMS IREES $5.75 oer 100 


- U. S. Forest Service 


. State Forest Service CHRISTMAS TREE PLANTING STOCK 

« National Park Service 

: c. c. C. Supervisory Facili- Reduce Taxes on Idle Land. Plant 
ating Personnel Trees for Sound Investment. We 


- Outdoor Men 


Write 4 Sample Fabrics and Prices. 
tate Branch of Service. Write for descriptive circular 


THE FECHHEIMER BROS. CO. and prices. 


Uniforms for Over 50 Years 


Cincinnati mee MUSSER FORESTS INC., Indiana, Pa. 


Contract to Plant. 


POTS I ERE SS ED 
CERTIFIED AS TO ORIGIN AND SPECIES 
Correspondence invited with seed collectors. 


HERBST =BROTHERS 


92 WARREN STREET Established 1876 NEW YORK, N. Y. 


HAVE YOU CHANGED YOUR ADDRESS? 


Make sure that we have your correct address. It is one way to insure prompt delivery of your 
JourNAL. The U. S. Post Office will not forward magazine. Please notify us promptly of any change. 


SOCIETY OF AMERICAN FORESTERS 
Mills Building 17th and Pennsylvania Ave., N. W. Washington, D. C. 


—Manual of the Trees of North America 


By CHARLES SPRAGUE SARGENT 

ORTY YEARS went into the making of this book. Its author, the leading authority on the trees of America, 
was the founder and director of the Arnold Arboretum of Harvard University. In it is compressed all the 
essential information on the identification, description and illustration of North American trees from Professor 
Sargent’s “Silva of North America.” The resulting book of 900 pages and nearly 800 illustrations answers 
every question on North American tree species and gives their ranges, the properties and value of their woods 
as well as their English and Latin names. This standard book, published at $12.50, is now offered at $5.00, 
less than half the previous price. 


Order from 


Society of American Foresters 
Mills Bldg., 17th and Pennsylvania Ave., N. W. Washington, D. C. 


DO YOU WEAR , YOUR SOCIETY PIN? 


AMERICAN 
Fellows and Senior Members apolges Junior Members White Enamel 


Gold Border $3.00 Each Border $3.00 Each 


Associate Members same as 
Senior Member with brown 
background. 
THE PIN is shield-shaped, 10-K gold with gold lette-s on green enamel background surrounded by a gold 
border for Fellows and Senior Members or by a whi 2 enamel border for Junior Members. For Associates, 
Corresponding and Honorary Members the background is brown. Send orders to 


SOCIETY OF AMERICAN FORESTERS 
MILLS BLDG., 17TH AND PENNSYLVANIA AVE. WASHINGTON, D. C. 


Where are our forests anc 
what do they produce} 


How can we make forest products 
adaptable and durable : 


Just Out! 
i An Introduction ~ 
“ong logs sung from coledeck ples and hauled 9 lake To American Forestry 


By SHIRLEY W. ALLEN 


| lained as— 
Baresi cere bag md past I 402 pages, fully illustrated, $3.50 


a sc1ence A clear, accurate, and well-illustrated treatment of fo 


Professor of Forestry, University of Michiga 


| 
| 


ests and how they are made to sustain their services ti 
an art mankind. Much stress is placed upon the economic ang 
social usefulness of the forest, and the necessity of unde: 


standing it as a community of living things. The exH 
a business planation of the more common techniques of forestry — 
unusually clear and well illustrated. ae 


a public policy 


This new book is the first to integrate ee ee 17th and Pennsylvania Avenue, N. W. 
technological, industrial and social aspects o orestry ; 
into a human and interesting narrative. WASHINGTON, D. C. 


JUST OUT! 


In North Carolina, South Carolina, and Tennessee 
Prepared by the Appalachian Section 
Edited by Wittiam A. MaucGHan 
287 pages, illustrated 


Paper Bound, $1.50; Cloth Bound, $2.25—-Postage Prepaid 


A clear, accurate, and comprehensive guide to the forestry activities in the 
three states of the federal government, state forestry organizations, educa- 
tional institutions, and private interests. 


The first work of its kind prepared for a region in the United States, this 


and personnel of the forestry agencies in three states. 
A valuable reference work. 
The edition is limited to 700 copies. Order today. 
GEORGE H. HEPTING, Secretary. 
BOX 252, ASHEVILLE, N. C. 


Make checks payable to Appalachian Section, Society of American Foresters. 


A Guide to Forestry Activities 
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guide contains complete information on the history, development, program 


Society of American Foresters 


